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Foreword

This document contains the GLAS Science Algorithm Software (GSAS) User’s Guide.
This document is developed under the structure of the NASA STD-2100-91, a NASA
standard defining a four-volume set of documents to cover an entire soft-ware life
cycle. Under this standard a section of any volume may;, if necessary, be rolled out to
its own separate document. This document is a roll- out of the user guide within the
Product Specification Volume.

The GEOSCIENCE LASER ALTIMETER SYSTEM (GLAS) is a part of the EOS pro-
gram. This laser altimetry mission will be carried on the spacecraft designated EOS
ICESat (Ice, Cloud and Land Elevation Satellite). The GLAS laser is a frequency-dou-
bled, cavity-pumped, solid state Nd:YAG laser.

This document was prepared by the Observational Science Branch at NASA GSFC/
WEFF, Wallops Island, VA, in support of B. E. Schutz, GLAS Science Team Leader for
the GLAS Investigation. This work was performed under the direction of David W.
Hancock, Ill, who may be contacted at (757) 824-1238, hancock@osb.wff.nasa.gov (e-
mail), or (757) 824-1036 (FAX).
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Section 1

Introduction

1.1

This document is identified as the GLAS Science Algorithm Software (GSAS) User’s
Guide. The unigue document identification number within the GLAS Ground Data
System numbering scheme is TBD. Successive editions of this document will be
uniquely identified by the cover and page date marks.

Identification of Document

1.2 Scope of Document

The GLAS I-SIPS Data Processing System, show in Figure 1-1, provides data process-
ing and mission support for the Geoscience Laser Altimeter System (GLAS). I-SIPS is
composed of two major software components - the GLAS Science Algorithm Soft-
ware (GSAS) and the Scheduling and Data Management System (SDMS). GSAS pro-
cesses raw satellite data and creates EOS Level 1A/B and 2 data products. SDMS
provides for scheduling of processing and the ingest, staging, archiving and catalog-
ing of associated data files. This document is the User’s Guide.
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Figure 1-1 I-SIPS Software Top-Level Decomposition
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1.3 Purpose and Objectives of Document

The purpose of this document is to provide the GSAS end users with instructions
explaining how to operate the software effectively.

1.4 Document Organization

This document's outline is assembled in a form similar to those presented in the
NASA Software Engineering Program [Information Document 2.3a].

1.5 Document Change History

Table 1-1 Document Change History

Document Name: GLAS Science Algorithm Software Users’ Guide

Version Number Date Nature of Change
Version 0 August 1999 Original Version.
Version 1 November 2000 Revised for V1 software.
Version 2 November 2001 Revised for V2 software.
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Section 2

Related Documentation

2.1 Parent Documents

Parent documents are those external, higher-level documents that contribute infor-
mation to the scope and content of this document. The following GLAS documents
are parent to this document.

a) GLAS Science Software Management Plan (GLAS SSMP), Version 3.0, August
1998, NASA Goddard Space Flight Center, NASA/TM-1999-208641/VER3/
VOL1.

The GLAS SSMP is the top-level Volume 1 (Management Plan Volume) document of
the four volumes of NASA software engineering documentation [Applicable Refer-
ence 2.2c]. It dictates the creation and maintenance of the Product Specification Vol-
ume (Volume 2). This document is a roll out of the Product Specification Volume.

2.2 Applicable Documents

a) NASA Software Documentation Standard Software Engineering Program,
NASA, July 29, 1991, NASA-STD-2100-91.

b) GLAS Science Algorithm Software Detailed Design Document (GSAS DD),
Version 2.0, November 2001, NASA Goddard Space Flight Center.

c) GLAS Science Algorithm Software Version Description Document (GSAS
VDD), Version 2.0, November 2001, NASA Goddard Space Flight Center.

d) GLAS ISIPS Operational Procedures Manual, TBD.

2.3 Information Documents

a) GLAS Level 0 Instrument Data Product Specification, Version 2.2, March 17,
1998, NASA Goddard Space Flight Center Wallops Flight Facility, GLAS-DPS-
2610.

b) GLAS Standard Data Products Specification - Level 1, Version 4.0, November
2001, NASA Goddard Space Flight Center Wallops Flight Facility, GLAS-DPS-
2621.

¢) GLAS Standard Data Products Specification - Level 2, Version 4.0, November
2001, NASA Goddard Space Flight Center Wallops Flight Facility, GLAS-DPS-
2641.

d) GLAS Science Data Management Plan (GLAS SDMP), Version 45.0, October
2001, NASA Goddard Space Flight Center Wallops Flight Facility, GLAS-
DMP-1200.
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Section 3

Overview

3.1 Purpose

GSAS generates the GLAS Standard Data Products and associated metadata describ-
ing the products and their quality. The software uses GLAS telemetry and ancillary
data to produce the products using algorithms defined by the GLAS Instrument and
Science Teams.

GSAS is delivered as a set of libraries and PGEs (Product Generation Executables). A
PGE is an executable program which performs a specific function. The ‘core’ PGEs
perform specific portions of the GLAS data processing and generate deliverable
GLAS Data Products (Products). The core PGEs are accompanied by a set of utility
PGEs which perform such functions as creating ancillary data files, performing qual-
ity assurance and generating browse products.

Throughout this document, files are referenced as one of two types: GLA or ANC.
GLA files are fixed-length, integer-binary format product files containing Level 0-2
GLAS science data. Level 3 science data is provided with the HDF-EOS formatted
GLAL16. GLAfiles are both input and output to GSAS. ANC files are multi-format
ancillary files which are required for processing. A list of the GLA and ANC files is
supplied in Appendix A. These files are detailed in the GLAS Data Management Plan
and GLAS Standard Data Product Specifications Documents.

3.2 Environment

GSAS software is developed for and delivered on the UNIX platform. This document
assumes that the reader is familiar with UNIX operating system conventions. The
software is currently developed, tested and supported on HP/UX 11.0 with Fortran
2.3.

3.3 Functions

The functionality of the PGEs is grouped into four major categories: L1A processing,
Altimetry processing, Atmosphere processing, and utility functions.

L1A processing uses Level-0 data and L1A science algorithms to create Level-1A
products (GLAO01-04).

Altimetry processing uses L1A data and waveform/elevation science algorithms to
create Level-1B waveform (GLAO5) and Level-1B/2 elevation (GLA06, GLA11-15)
products.

Atmosphere processing uses L1A data and atmosphere science algorithms to create
Level 1-B and 2 (GLAO7-11) atmosphere products.
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The utilities perform functions which are ancillary to the main data processing pro-
cess. This includes such tasks as data reformatting, ancillary file creation, browse
product creation, and data validation.

In order to perform these functions, PGEs are designed to reflect a natural division in
GLAS data processing. Table 3-1 lists the name, category, and function of each of
these executables.

Table 3-1 GSAS PGEs

PGE Category Functionality

GLAS_LOproc Utility Creates an ancillary file from Level-0 APIDs which contains
timing and data alignment information.

GLAS L1A L1A Reads the GLAS_LOproc ancillary file and associated APID
files to create Level-1A GLAS data.

GLAS_Alt Altimetry Reads altimetry-related Level-1A data files to create Level-
1B and 2 GLAS altimetry files.

GLAS_Atm Atmosphere Reads atmosphere-related Level-1A data files to create
Levellb and 2 GLAS atmosphere files.

GLAS_Reader Utility Reads specified GSAS ancillary and/or product files and
creates a text-based, human-readable representation of the
data.

atm_anc Utility Reads atmosphere Level-1 products and creates atmo-
sphere calibration files.

met_util Utility Reads and subsets standard Meteorological files, creating
GSAS ancillary MET files.

reforbit_util Utility Reads Reference Orbit files to create ascending equatorial
crossings.

createGran_util Utility Reads Predicted Orbit files, creating all ascending equato-

rial crossings, and +/- 50 degree latitude crossings.

The GSAS design allows a significant amount of commonality among the executa-
bles. This is beneficial from both a software maintenance and ease-of-use point of
view. Common functionalities include:

= Use of a control file for dynamic processing information.
< Ability to perform partial processing.

= Ability to perform selective processing based on input and output time speci-
fication.

= Use of change-controlled ancillary files which contain changeable Science
Team-supplied parameters.

= Input data time synchronization

= Creation of metadata which contains a full processing history.
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= Use of a standardized error/message reporting facility with user-defined
options available.

3.4 Restrictions and Limitations

GSAS has the following limitations:
e GSAS is supported on HP/UX 11.0 with HP Fortran 2.3.

Refer to the appropriate version of the GSAS Version Description document for addi-
tional information.
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Section 4

Installation and Initialization

This section will detail installation instructions for GSAS. As GSAS will be delivered
with HP/UX 11.0 binaries, recompilation is not required, but recommended. Addi-
tionally, instructions are provided in case the user wishes to recompile using debug
or optimization options. Recompilation is not supported on different architectures
since GSAS has only been tested under HP/UX 11.0/F90 2.3.

Note: Throughout this document, the text refers to directory names preceded by a
“$” and typed in all capital letters. This means that the directory path is local to the
specific installation and not hard-coded within the GSAS. (This document uses stan-
dard UNIX ‘sh’ variable conventions to indicate such.) Other pathnames are specified
relative to the local directories and only the relative relationship is important.

4.1 Unpack the Tarfile

Create a production directory for the GLAS_Exec program. This directory is desig-
nated $GLAS_HOME.

mkdir $GLAS_HOME

Copy the delivered tar file into GLAS_HOME and untar it. We will refer the tar file as
‘gsas.tar’, but the actual delivery file may be named differently. Designate
$DIST_DIR as the source of the gsas.tar tarfile.

cd $GLAS_HOME
cp $DIST_DIR/gsas.tar .
tar xf gsas.tar

The untar process will create the directory structure described in Table 4-1.

Table 4-1 GSAS Directory Structure

Directory Description
$GLAS_HOME/bin GSAS executables. Executables should always be linked from this
directory.
$GLAS_HOME/lib GSAS shared libraries. (The user should always set the SHLIB_PATH

environmental variable to this directory or link the libraries from this
directory into the working directory.)

$GLAS_HOME/cc_util Contains makefile utilities.

$GLAS_HOME/idI Contains IDL code (if delivered).

$GLAS_HOME/data Contains sample control and ancillary files.

$GLAS_HOME/src Contains Fortran90 anc C source code.

$GLAS_HOME/test Contains test data and scripts to verify proper operation of the software.
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4.2 Compilation

Change to the production directory and perform the following makes:

cd 3GLAS HOME
make clean
make all

After this process is complete, all object files, libraries, and executables will have been
re-created and installed in the appropriate directories. This is the recommended
mode of compilation. It is the method used to create the distribution binaries and for
final integration and acceptance testing.

42.1 Debugging

The debug option signal that the compiler should produce code which performs
bounds checking, floating point exception checking, runtime error trapping and
allows for use of a symbolic debugger.

If debug checking is desired, the software must be recompiled with the “debug” flag.

cd $GLAS_ HOME
make clean

make debug

make install

After this process is complete, all object files, libraries, and executables will have been
re-created with the debug option and installed in the appropriate directories.

4.2.2 Optimization

The optimization option signal that the compiler should produce optimized code.
These optimizations include such things as full level-3 optimization, automatic paral-
lelization, array reordering, and subroutine inlining. Note that compiling with opti-
mization takes a significant amount of time.Given that optimization is a “risky”
process, refer to the appropriate version of the GSAS Version Description Document
for additional information.

If optimization is desired, the software must be recompiled with the “fast” flag.

cd $GLAS HOME
make clean

make fast

make install

After this process is complete, all object files, libraries, and executables will have been
re-created, optimized with the “fast” option and installed in the appropriate directo-
ries.
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4.3 Verification

GSAS includes a suite of data and scripts to verify proper operation of the software.
This suite is a subset of the GSAS Acceptance test. The test runs each of the GSAS
PGEs with approximately 600 seconds of test data. The test should take less than 20
minutes to complete.

Assuming the software has been successfully compiled and installed, verify its oper-
ation as follows:

cd $GLAS_HOME/test
/verifysh

The following shows a successful verification test. Contact the GSAS development
team if your results differ

GSAS Verification Test
Cleaning up...
Testing GLAS_LOproc...
Passed.
Testing GLAS_L1A...
Passed.
Testing reforbit_util...
Passed.
CreateGran_util...
Passed
Testing met_util...
Passed.
Testing atm_anc...
Passed.
Testing GLAS_Atm...
Passed.
Testing GLAS_AIt (Waveforms)...
Passed.
Testing GLAS_AIt (Elevation)...
Passed.

After successful completion, the newly created data may be removed by running the
following command:
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cd $GLAS HOME/test
/cleanup.sh
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Section 5

Common Functionality

GSAS code was designed to maximize software reuse capabilities. As such, it pro-
vides for a great deal of common functionality among its PGEs. GSAS uses standard-
ized control files, constants files, and error/status reporting facilities. This makes
GSAS easier to use since, for example, a control file for one PGE is basically the same
style as a control file for other PGEs.

5.1 Control Files

Control files are the interface between GSAS and the user (or controlling process).
Control files provide dynamic control information to PGEs. Static information is pro-
vided by ancillary constants files (ANCO07). A single control file can provide instruc-
tions for more than one PGE. Section breaks are used to delimit those instructions of
significance to the specific PGE.

51.1 Use

The name of the control file is passed as a command-line argument during each invo-
cation of the PGE. Most PGEs will terminate with a fatal error if the command-line
argument is missing, the specified file does not exist, or the file is unreadable. The
exception to this rule is GLAS_Reader, which provides a rudimentary user-interface
when invoked without a control file name.

51.2 Format

GSAS control files are designed to be part of a larger control file used by one or more
PGE. As such, it specifies sections that identify the PGE that will perform the task
requiring the inputs contained in the section. Each section is bounded by an "=" sign
in column 1, followed by the PGE name that requires the control inputs. Exact section
names will be shown in the PGE-specific control file section of this document.

All GSAS control files are created in standard GSAS *“keyword=value” format. This
format is text-based and consists of a line containing a keyword/value pair delimited
by an equal sign (=). The ordering of the keywords is not relevant but should follow a
convention for consistency. Multiple instances of certain keywords are allowed. The
keyword is not case sensitive. Spaces are allowed, but not required. Comment lines
must be prepended by a “#” character. The keyword is limited to 25 characters; the
value is limited to 229 characters.

51.3 Content

PGE sections within a control file contain both common and process-specific informa-
tion. The process-specific portions of control files will be provided within the docu-
mentation for each specific executable. This section will document common elements
of the PGE control files.
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Within a control file section, some information is required, other is optional. Required
single-instance keywords include:

Table 5-1 Required Single-Instance Keywords

Keyword Value
TEMPLATE_NAME= Name of the control file template.
EXEC_KEY= Unique (per day) execution key
DATE_GENERATED= Date the control file was generated.
OPERATOR= Operator who generated the control file.

Optional multiple-instance keywords include:

Table 5-2 Optional Multiple-Instance Keywords

Keyword Value
CYCLE= Cycle of data [number start_time stop_time]
REV= Revolution of data [number start_time stop_time]
TRACK= Track [number start_time stop_time]
INPUT_FILE= Input file [filename start_time stop_time]
OUTPUT _FILE= Output file [filename start_time stop_time]

5.1.4 Input/Output File Specification

Input and Output files are required to be designated using the GSAS-standard nam-
ing convention defined in Appendix A. The type of each file specified is determined

by parsing specific components of the filename which are required by all of the nam-
ing methods defined in the specification. These common components of all filenames
are:

HHHxx_mmm...ff.eee

(where: HHH is the type identification, xx is the type id number, mmm is the release
number, ff is the file sub-type, and eee is the file extension.)

GSAS software uses the type identification, the type id number and the file sub-type

to determine what type of file is specified in the control file. The filetype-parsing rou-
tines are not case-sensitive when determining the type of file specified. However, the
filenames are case-sensitive during file opening and creation.

All files are required to be delimited by start and stop times. These times are floating
point numbers. On both input and output, records are skipped until the time in the
current record is greater than or equal to the specified start-time and less than or
equal to the specified stop-time. Static ancillary files are required to have start-times
and stop-times present for consistency, but these are currently ignored.
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Files with INPUT_FILE and OUTPUT_FILE keywords must be listed in chronologi-
cal order based on start and stop times. The start time of one file may overlap the stop
time of another. In this case, data within the overlapping range will be written to the
first file and not the second. These rules apply to CYCLE, TRACK, and REV key-
words, as well.

5.1.5 Example

Following is a partial control file which highlights elements common to all GSAS
control files. Examples of specific control files will be provided within the documen-
tation for each specific PGE.

Heommmm - - Start of Control File
#

# <description of control file>
#

- Execution I nformation
#

=GLAS L1A

TEMPLATE=<t enpl at e nane>

EXEC_KEY=<uni que execution key>
DATE_GENERATED=<date/time control file was generated>
OPERATOR=<oper at or nane/ ui d>

#

R Static ANC Files

#

# Common | nput ANCO7 Files: OO=error, 01=gl obal
#

| NPUT_FI LE=<anc0700_error_fil ename starttime stoptinme>
| NPUT_FI LE=<anc0701_gl obal _filenane starttinme stoptine>

#

T Qut put ANCO6 Fil e
#

# Qut put ANCO6

#

QUTPUT_FI LE=<anc06_fil enane starttime stoptine>

{processing scenario-specific elements}
R End of Control File

=End of Control File

5.2 Processing Controls

The core PGEs (GLAS_L1A, GLAS_Atm, GLAS_AIt) provide for flexible methods of
processing GLAS data. All controls are specified via the control file. Methods of con-
trolling data processing include:

< Input data time selection
= OQutput data time selection
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e Execution control

The detailed documentation for each PGE will identify what respective types of pro-
cessing controls are available.

5.2.1 Input Data Time Selection

As seen in the Control File section, all input files are required to be delimited by start
and stop times on their control file entry. PGEs which support time selection will skip
that data which are outside the limits defined by start and stop times. This data will

be read, but not processed. Additionally, given the case of multiple input files of the

same type, the PGE will seemlessly skip from one file to the next when all data from
the current file have been read (or skipped via time selection).

Certain input ancillary files do not support input time selection but require, none the
less, start and stop times in their control file entry. The recommended method of
delimiting time in the case is to use the minimum-to-maximum range of input
dynamic data time for these entries.

5.2.2 Output Data Time Selection

As with input files, all output files are required to be delimited by start and stop
times on their control file entry. PGEs which support time selection will not write that
data which are outside the limits defined by start and stop times. Additionally, given
the case of multiple output files of the same type, the PGE will seemlessly skip from
one file to the next when the current data time falls outside the range of the current
output file. It is important to note that input data time selection and output data time
selection are completely independent of one another. There is, however, a practical
relationship between the two, since output data for a particular time cannot be writ-
ten if no input data for that time is read (or specified).

5.23 Execution Scenarios

Most core PGEs permit multiple execution scenarios. Certain sets of computations
have been grouped together by the software designers. Execution of these sets can be
specified via specific execution flags with the PGE control file. The detailed docu-
mentation for each PGE specifies what execution flags are available and the processes
they control. Additionally, there are dependencies between input file type, output file
type, and the execution flags. These dependencies define execution scenarios, which
will be described in the respective PGE detailed documentation.

5.3 ANCO7 Constants Files

ANCO7 files are used to provide GSAS with change-controlled parameters provided
by the Science Team and used during processing of GLAS data. These parameters
were carefully selected such that the values could be modified without forcing a
recompilation of the processing software. It is critical that these files are tightly
change-controlled since unapproved modification could result in erroneous data
being generated during the creation of the GLAS Products.
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There are several types of ANCO7 files. These types include a global constants file, an
error file, and constants files specific to each of the science algorithm categories. The
error file is detailed in the error section of this document. The science-algorithm spe-
cific constants files will be detailed in the respective documentation for those particu-
lar executables. This section will document the global constants file and the
commonalities of all these files.

531 Use

The constants files are specified as input files within a particular executable’s control
file. The global constants file and the error constants file are required for all executa-

bles. Table 5-3 shows the naming convention of each ANCO7 file and a description of
its content. (mmm is the release number for process that created the file and is the ver-
sion number of the file itself within the mmm release).

Table 5-3 ANCOY7 files

Naming Convention Content
ancO07_mmm_nn_00.dat Error/Status constants
ancO07_mmm_nn_01.dat Global constants
ancO07_mmm_nn_02.dat Atmosphere constants
ancO7_mmm_nn_03.dat Elevation constants
ancO07_mmm_nn_04.dat Waveform constants
anc07_mmm_nn_05.dat L1A constants
ancO07_mmm_nn_06.dat Utility constants

5.3.2 Format

GSAS ANCAOY files are delimited by section identifiers which differ (by design) from
control files section identifiers. Each section is bounded by the section name and an
"=". The section delimiters are defined as follows:

BEG_OF STATUS=
...Status section contents...
END_OF STATUS=

BEG_OF ERROR=
...Error section contents...
END_OF ERROR

BEG_OF _GLOBALS=
...Global constants section contents...
END_OF_GLOBALS

BEG_OF ATM=
...Atmosphere constants section contents...
END_OF ATM
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BEG_OF ELEV=
...Elevation constants section contents...
END_OF ELEV

BEG_OF L1A=
...L1A constants section contents...
END_OF L1A

All GSAS ANCAO7 files are created in standard GSAS “keyword=value” format. This
format is text-based and consists of a line containing a keyword/value pair delimited
by an equal sign (=). The ordering of the keywords is not relevant but should follow a
convention for consistency. Multiple instances of keywords are not allowed. The key-
word is not case sensitive. Spaces are allowed, but not required. Comment lines must
be prepended by a “#”” character. The keyword is limited to 25 characters; the value is
limited to 229 characters.

5.33 Global Constants File Content

The ANCO7 global constants file contains very-high level constants that are be used
by more than one PGE. A sample global constants file follows:

#Ht

# QAS ANCD7 Constants File

#

# 06/07/99 PLJ Corrected the el evation status nessages

# 1999 Septenber 22 JlLee, Updated GAS Error where error < 0

# 09/27/99 GW Wpdated the error list to include entries fromATM W, ELEV
# subsystens and made error codes negati ve.

# 1999 Cct ober 18 JLee, Fi xed error code.

# 1999 Novenber 01 JLee, Integrated ATM constants

# 2000 Narch 13 JLee, Updated

# 2001 April 13 JLee, Added DEM constants from HE evati on

# 2001 May 16 PJester, Added GPS to UTC of f set

# 2001 June 08 JLee, Mified GPS to UTC offset to match Donghui's data
# 2001 August 22 JLee, Moved calibration coefs fromL1A to here so that
# both WF and L1A can use them

#

# Constants Mbd Entries

#

BEG OF (LOBALS = - - - - mm i m s o m oo e e e e ee oo
QB VERS = ANCD7 d obal s v2.0 Cct ober 2001

i Mean H | i psoi d Radi us

ELLI PAE = 6378136. 49d0

z Inverse of HIipsoid Flattening
#I;LLI PF = 298. 25645d0

Z delta lat for DEMgrid

gEMiLat = 0.00833333333333d0

z delta lon for DEMgrid

#
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DEMILon = 0. 00833333333333d0

z Start latitude on the DEMgrid

EEM_AT_BEG = 90. 00416666666667d0

z Start longitude on the DEMgrid

;gEIVLCN_BEG = -0.00416666666667d0

Z The offset fromthe GPS reference tinme (00:00 Jan 1, 1980)

# to the UTC reference time (12:00 Jan 1, 2000)

ZPS( oUTCof fset = -2001.10980499199991

z Max PAD of fset allowed (max off-nadir pointing angle)

f/AXPADCFF = 0.5d0

z 1064 energy Calibration coefficient for Received Ws

gd_cal i bcoefrec = 0.002351d0

z 1064 energy Calibration coefficient for transmtted Ws

zd_cal i bcoeftr = 0.00018d0

Z\D_CF_GLCBALS R L e R e e T
E\D_CF_AI\KD?_FI LE = o mm e

5.4 Invalid Values and Error/Status Reporting

This section documents the use of standardized methods of dealing with invalid data
and error/status conditions.

541 Invalid Values

Not all data received from GLAS will be suitable for science processing. In addition,
given the nature of the raw telemetry packets, some data may be missing. The con-
cept of an “invalid value” is used to signify that data is invalid or missing and should
not be used for processing. Invalid values are datatype-specific values which are
defined in the GLAS global constants module. These variables are assigned to Prod-
uct variables in order to indicate invalid or missing data. These values are defined in
Table 5-4.

Table 5-4 Invalid Values

Datatype Invalid Value
1 byte integer 127
2 byte integer 32767
4 byte integer 2147483647
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Table 5-4 Invalid Values (Continued)

Datatype Invalid Value
4 byte real 3.40282E+38
X7TF7FFFFF
8 byte real 1.797693094862316E+308
X7FEFFFFFFFFFFFFF

5.4.2 Error and Status Codes

GSAS uses a common error/status reporting facility. This ensures that error/status
reporting is handled in a consistent manner throughout the software. This facility is
based on the ANCO7 error file and is configurable by the user.

542.1 ANCO7 Error File Format

The ANCO7 error file is in standard GSAS “keyword=value” format. See Section 5.3.2
for details of the format. As with other ANCO7 files, the sections for error and status
must be delimited by section identifiers. Identifiers for each section are listed below.

BEG OF STATUS=
...Status section contents...
END_OF STATUS=

BEG OF ERROR=
...Error section contents...
END_OF ERROR

The format of the error/status content is defined in Figure 5-1. The keyword can have

KEYWORD=nnnnnnxtttttttttttttetttetttetttetttetttetttetttetttetttexsxffffff

Figure 5-1 Error Ancillary File Format

the value of “ERROR” or “STATUS”. This identifies if the line contains an error or sta-
tus entry. The value is a text string with the specific format defined in Table 5-5.

Table 5-5 Error String Format

Character Positions Description

n 1-6 Error code (must be sequential within a section)

X 7,58,60 Space character (delimiter)

t 8-57 Message

S 59 Error severity (see Table 5-7)

f 61-66 Frequency of reporting (message is reported on 1st occurrence, then
every f'th time)
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There is a specific error number for each error/status value. Within the ANCO7 file,
these error numbers are numerically split into multiple sub-sections. Errors have neg-
ative numeric designations; status messages have positive designations.

Each major portion of the GSAS software supported by the specific error file begins at
a different subsection number. Within a subsection, error numbers must be consecu-
tive The use of sub-sectioning is optional for a simple error file. The GSAS ANCO07
error file has 5 subsections. Table 5-6 lists each of the subsections and their starting
error/status number.

Table 5-6 Error Sections

Starting Numbers Description
-10001/10001 General error/status.
-20001/20001 L1A error/status.
-30001/30001 Waveform error/status
-40001/40001 Atmosphere error/status
-50001/50001 Elevation error/status.

54.2.2 Use

GLAS error messages are designed to inform a user when the software has encoun-
tered a problem. GLAS status messages are designed to assist the user in observing
the flow of the processing. Status messages usually alert the user when the software
begins execution of a subroutine. A great deal of flexibility was designed into this
software in order to allow the user to customize the error/status display.

The user may modify error and status entries in order to configure the severity of the
error and frequency of printout. The user is cautioned to seek GLAS change-control
board approval before modifying the severity of an error. GSAS software will termi-
nate processing upon receipt of a fatal severity code. Thus, modifying the severity
may enable the software to execute in a non-tested mode.

The severity column controls how the GLAS software reacts when an error occurs.
The 4 levels of severity are described in Table 5-7. GLAS software will terminate on a
Fatal error. The frequency column controls how often an error message is printed out.
The first instance of a specific error is always printed. Subsequent instances are
printed out at the frequency specified. All instances are counted and the number of
occurrences printed in an output summary.

Table 5-7 Error Severity Codes

Severity Description

0 No error

1 Information/status
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Table 5-7 Error Severity Codes (Continued)

Severity Description
2 Warning
3 Fatal
5.4.2.3 Error/Status File Content

GLAS Error/Status messages and explanatory text are found in Appendix D of this
document. HP Runtime error listings are found in Appendix D, as well.

5424 Sample ANCO7 Error/Status File

Following is a sample ANCO07 error/status file. It has been trimmed down signifi-
cantly for brevity.

#

# QAS ANQO7 Error File

#

# STATUS Section

#

BEG OF STATUS=E - - - - - - mm i m s o m oo e f e e e e e e e oo e e e oo
STAT_VERS = ANCD7 Status VERSION #

#

# Exec

#
#TATUS=nnnnnnxttttttttttttttttttttttttttteettttttttttttttttttttt Xxnxnnnnnn
STATUS=10001 MNunber of Records Processed: 0 10
STATUS=10002 Nunber of Records Read: 0 10
#

# L1A

#
#TATUS=nnnnnnxttttttttttttttttttttttttttteettttttttttttttttttttt Xxnxnnnnnn
STATUS=20001 L_Al't subroutine status 0 10
STATUS=20002 L _At msubroutine status 0 10
#

# Wvef orm

#
#TATUS=nnnnnnxttttttttttttttttttttttttttteettttttttttttttttttttt Xxnxnnnnnn
STATUS=30001 W Assess subroutine status 0 9000
STATUS=30002 WFunctional Ft subroutine status 0 9000
#

# At nosphere

#
#TATUS=nnnnnnxtttttttttttttttttttttttttttetttttttttttttttttttttt Xxnxnnnnnn
STATUS=40001 A aer_l ays subroutine status 0 7000
STATUS=40002 A aer_opt _prop subroutine status 0 7000
#

# Hevation

#
#TATUS=nnnnnnxtttttttttttttttttttttttttttetttttttttttttttttttttt Xxnxnnnnnn
STATUS=50001 In E_Cal cLoadTd subroutine status 0 1000
STATUS=50002 I N E Cal cCxeanTd subroutine status 0 1000
#

END OF STATUS = - oo - o oo oo o m o oo oo
#

Version 2.0 Page 5-10 November 2001



Common Functionality GSAS User’s Guide

#

# ERRCR Section

#

BEG OF ERROR = - - - - - m o s o m o m e oo o e e oo
ERR VERS = ANCO7 Error V2_exec_split 12 February 2001

#

# Exec

#
#RROR=Nnnnnnxttttttttttttttttttttttttttttettttttttttttttttttttt Xnxnnnnnn
ERROR=- 10001 Error Qpening File for Input: 3 1
ERRCR=-10002 No control file specified. 3 1
#

# L1A

#
#RROR=Nnnnnnxttttttttttttttttttttttttttttettttttttttttttttttttt Xxnxnnnnnn
ERRCR=-20001 Error reading PAD data Eng data 3 2
ERRCR=-20002 Error reading PAD data Eng data 3 1
#

# \Wavef orm

#
#RROR=Nnnnnnxttttttttttttttttttttttttttttettttttttttttttttttttt Xnxnnnnnn
ERRCR=-30001 Singul ar Matrix 1 1
ERRCR=- 30002 Nunber of peaks found greater than max 1 9000
#

# At nosphere

#
#RROR=Nnnnnnxtttttttttttttttttttttttttttttetttttttttttttttttttt Xnxnnnnnn
ERRCR=- 40001 DEM out - of - bounds 1 50
ERRCR=-40002 532 integrated return flag poor or bad 1 50
#

# El evation

#
#RROR=Nnnnnnxtttttttttttttttttttttttttttttetttttttttttttttttttt Xnxnnnnnn
ERRCR=-50001 Error reading net height file 3 1
ERRCR=-50002 Error reading net tenperature file 3 1

END OF ANCO7_FI LE = == - - m o s oo m ot ot e ot et e e ee oo
5.4.3 Result Codes

All GSAS PGEs return a result code indicating success or failure. The result code may
be checked by referencing $? (bourne sh). The result code values are a subset of the
error/status codes and are defined in Table 5-8.

Table 5-8 Result Codes

Severity Description

0 No error

3 Fatal error
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5.5 ANCO06 Metadata/Log File

55.1 ANCO06 Overview

GSAS software creates ANCO06 output files as required by GSDP-31100 (refer to the
GLAS Science Software Requirements Document). The ANCO6 file contains process-
ing information, error messages, and status messages.

55.2 Format

The file is in a modified version of the GSAS keyword=value format. The format of
an ANCO06 entry is:

[tinme] [keyword]=[val ue]

The first field [time] is the time in UTC seconds. The time is that of the data being
processed when the entry was written (if no data have been processed, the time may
be 0 or an invalid value). The time is a GSAS-standard time representation (UTC sec-
onds). The second field [keyword] is a keyword describing the type of information
presented. The third field [value] is a formatted text message describing the event.
Comments are allowed in order to group messages logically. Comment lines are pre-
pended by the pound (#) sign.

The value field has several subfields. The first field is the numeric error code. The sec-
ond field is the error severity. The third field is the name of the routine which
reported the error. The fourth field is the standard error text with optional detailed
text. The format of the subfields within the value field is shown below:

error_num severity, calling_routine, std nessage opt _text
5.5.3 Use

ANCO6 files are designed to be human-readable. However, there are techniques
which can make retrieval of information from these files easier. The UNIX grep com-
mand is a valuable tool which can be used to extract information from the ANCO06
files.

For example, to find all errors within an ANCO6 file:
grep -i ERROR anc06_fil enane

To find all version information,
grep -i VERS anc06_fil enane

To display control file information:
grep -i CONTROL ancO6_fil enane

554 ANCO06 Example and Description

An example ANCO6 file is provided in Appendix C.
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Section 6

GLAS LOproc

6.1 Function

GLAS_LOproc (sometimes referred to as GLOP) reads GLAS Level-0 APID files,
ANCO7 constants, and the ANC33 time conversion file to create ANC29 and ANC32
ancillary files which will be used in later processing. The ANC29 file is used by
GLAS_L1Ato read the APID files in a time-aligned manner. The ANC32 file is used
by GLAS_L1A to allow the computation of precise timing information via a GPS ref-
erence. GLAS_LOproc should be run once all GLAS APID files for a particular 6-hour
period have been received by the data processing facility. GLAS_LOproc does not per-
mit multi-granule input or output files.

6.2 Input Files

Table 6-1 lists the required inputs to GLAS_LOproc. Files which are specific to
GLAS_LOproc are documented in this section. See the appropriate section of this doc-
ument or the GLAS Data Products Specifications Volumes for details regarding the
those files not specific to GLAS_LOproc.

Table 6-1 GLAS_LOproc Inputs

File Spec Type Source Short Description
gla00*_??.dat Level-0 APID EDOS GLAS Level-0 APID files (one
file per each APID type).
anc07*_00.dat Static Ancillary Science Team GLAS error file.
anc07*_01.dat Static Ancillary Science Team GLAS global constants file.
anc33*.dat Dynamic Ancillary ISIPS Operations Counter-to-UTC conversion file.
Control File Control ISIPS Operations Control file.

6.2.1 GLAOO APID Files

The GLAOO APIDs are Level-0 multi-rate spacecraft data files provided to the GLAS
data processing facility by EDOS. There is a separate file for each specific APID type
received from the spacecraft. These files are fully documented by the GLAS Instru-
ment Team.

After delivery from EDOS, these files are renamed to comply with GLAS standard
naming conventions by SDMS. The start time in the control file entry for the APIDs is
used to determine the approximate UTC time the data. This is important for finding
the correct MET-to-UTC conversion entry in the ANC32 file.
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6.2.2 ANC33 Counter to UTC Conversion File

The ANC33 file is used to convert mission-elapsed time (MET), which is provided in
the APIDs, to GLAS-standard UTC time. Since the MET can be re-set by a roll-over or
a spacecraft upset it is important that this file be maintained and provided to the
GLAS processing facility in a timely manner.

ANCS33 file is a multi-line ANSI text file. The format of the ANC33 file followvs:
[ MET _counts] [UTC seconds] [Inplenent tine]

The MET_counts field is the MET counter value which corresponds to the
UTC_seconds field. The Implement_time is the UTC time at which this conversion
was valid. GLAS _LOproc uses the designated start time of an APID (which is speci-
fied in the control file entry) to find the correct position within the ANC33 file based
on the Implement_time field.

6.2.3 Control File

The control file format and common elements are documented in Section 5 of this
document. Elements specific to GLAS_LOproc are described in this section.

The control file section delimiter for GLAS_LOproc is:
=CGLAS_LOP

Since GLAS_LOproc has no requirement for execution scenarios, there are no unique
keywords for the GLAS_LOproc control file. GLAS_LOproc will perform all functions
based on the presence of input and output files within the control file.

6.3 Output Files

Table 6-2 lists the outputs created by GLAS_LOproc. Files which are specific to
GLAS_LOproc are documented in this section. See the appropriate section of this doc-
ument or the GLAS Data Products Specifications Volumes for details regarding the
files which are not specific to GLAS_LOproc.

Table 6-2 GLAS_LOproc Outputs

File Spec Type Destination Short Description
anc29*.dat Dynamic Ancillary GLAS_L1A Index file correlating APID
times.
anc32*.dat Dynamic Ancillary GLAS L1A GPS time correction file used for
precision timing of GLAS data.
anc06*.dat Dynamic Ancillary ISIPS Operations Standard metadata/processing
log file.
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6.3.1 ANC29 Index File

The ANC29 index file provides GLAS_L1A with a method of time-correlating the
GLAS APID files. It contains an index record for every record in the set of input APID
files. ANC29 is a binary, fixed-length record file.

6.3.2 ANC32 GPS File

The ANC33 GPS file provides GLAS_L1A with a method of computing precise tim-
ing calculations based on the last update of the onboard GPS. It contains record
which identified each time the GPS clock is updated within the APID packets.
ANC33 is a binary, fixed-length record file and nominally occurs at a rate of one
record every 10 seconds.

6.4 Processing and Reprocessing Scenarios

GLAS_LOproc supports only a full-processing scenario. Additionally, all available
APIDs files for a specific time period must be processed during the same run. Only
one valid ANC29/32 file is permitted for a time period. If additional corresponding
APIDs are received at a later date, all of the APIDs for that particular period must be
re-processed to create a replacement ANC29/32 file.

Additionally, time-selected processing is not supported. The start and stop times on
the INPUT_FILE and OUTPUT_FILE control file entries are ignored for processing,
but are critical for finding the correct time of data during ANC33 file searches.

6.5 Startup and Termination

This is an overview of the steps necessary to run GLAS_LOproc. Specific operational
procedures will be provided in the ISIPS Operational Procedures Manual.

6.5.1 Setup a Runtime Directory

The suggested method of running GLAS_LOproc is to emulate what the SDMS will
do. The SDMS wiill create a temporary directory and link all necessary files into it. For
example, to setup a GLAS_LOproc run, one would perform the following steps (Des-
ignate TEMP_DIR as the temporary directory and DATA_DIR as the location in
which input data for this job has been staged):

nkdi r $TEMP_DI R

cd $TEMP_DIR

In -s $GAS HOVE/ bi n/ GLAS_LOproc .
In -s $GAS HOVE/lib/* .

In -s $GAS HOWE/ dat a/ anc07*. dat .
In -s $GAS HOWE/ dat a/ anc33*. dat .
In -s $DATA DI R/ *.dat .

6.5.2 Create a Control File

n n non

GLAS_LOproc is designed to take the name of a control file as a command-line argu-
ment. The suggested method of creating a control file is by copying a template from
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the $GLAS_HOME/data directory and modifying it with desired input/output file-
names and data processing options.

cp $G.AS HOVE/ data/ cf_glas_I Oproc.ctl ./control _file_nane
vi ./control file_nane

6.5.3 Run the PGE

Error and status messages will be displayed on screen (stdout) and recorded in the
ANCO6 file.

./ GLAS LOproc control _file_nane

6.5.4 Run-Time Statistics

GLAS_LOproc processes 6 hours of GLAS data in less than 2 minutes. This may vary
due to hardware load and data dependencies.

6.5.5 Termination

The process will terminate automatically upon reaching the end of all input data. The
log/metadata file (ANC06*) must be examined to determine runtime success. Addi-
tionally, the process will return a result code to the operating system which may be
used to programatically determine success or failure (O=success, 3=fatal error).

6.6 Error and Warning Messages

All GSAS error and warning messages are listed numerically in the Appendix D.

6.7 Recovery Steps

If GLAS_LOproc terminates with an error:

1) Review error and status messages in the ANCOG6 file or on stdout to deter-
mine source or location of problem. Refer to errors listed in Appendix D for
assistance in determining the problem.

2) Correct the problem
3) Remove previous output files
4) Re-run the software

In case of a problematic error, which cannot be easily diagnosed, debug versions of
GLAS_LOproc will be available for test use. This is, however, more of a developer
procedure than a user procedure. Software users should contact the GSAS Develop-
ment Team for more instructions.

6.8 Sample GLAS_ LOproc Control File
This control file creates an ANC29 and ANC32 files for the input GLAOO APIDs.

- S Start of Control File
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#
# This is an LOproc control file
#
#e-om-o- - Execution Information
#

EXEC KEY=p3t la
DATE_GENERATED=08 August 2001
CPERATCRSj | ee

- S — Input QLA Files

# | nput ANQO7

#

I NPUT_FI LE=anc07_001_01_00. dat 0 1000000

#

# I nput LAOO Files

#

I NPUT_FI LE=gl a00_002_20000101_000000_01_12. dat
I NPUT_FI LE=gl a00_002_20000101_000000_01_13. dat
I NPUT_FI LE=gl a00_002_20000101_000000_01_15. dat
I NPUT_FI LE=gl a00_002_20000101_000000_01_17. dat
I NPUT_FI LE=gl a00_002_20000101_000000_01_19. dat
#

# Input of time conversion files

#

I NPUT_FI LE=anc33_002_20000101_000000_01_00.dat O 1000000

1000000
1000000
1000000
1000000
1000000

OO OoOoOo

Hommmmmmm - Qutput GA Files

QUTPUT_FI LE=anc06_p3t 1a. dat 0 1000000
QUTPUT_FI LE=anc29_002_20000101_000000_01_00. dat 0 1000000
QUTPUT_FI LE=anc32_002_20000101_000000_01_00. dat 0 1000000

#

R End of Q.AS LOproc Section---------------cmoommmoo--
#

R End of Control File

#
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Section 7

GLAS L1A

7.1 Function

GLAS_L1A uses calibration equations determined during GLAS system testing to
convert the measured counts within the GLAOO data into engineering units. Some
data do not require conversion and will be copied directly from the input to the
appropriate output product. GLAS_L1A computes precise time-tagging information
for each laser shot and produces quality assurance measurements used to determine
the quality of the data processed.

GLAS_L1A reads GLAS Level-0 APID files, ANC20, ANC29, ANC33 and ANCO07
ancillary files to create GLAS L1A product files. The ANC29 file is used by
GLAS_L1Ato read the APID files in a time-aligned manner. The ANC32 file is used
by GLAS_L1A to allow the computation of precise timing information via a GPS ref-
erence. The ANC20 file is used to compute location from the predicted orbit. The
ANCAOT7 files are read to initialize constants and error/status messages.

GLAS_L1A should be run once after successful execution of GLAS_LOproc.
GLAS_L1A permits multi-granule input or output files, input/output time selection
and selected execution.

7.2 Input Files

Table 7-1 lists the inputs files to GLAS_L1A. Files which are specific to GLAS_L1Aare
documented in this section. See the appropriate section of this document or the GLAS
Data Products Specifications Volumes for details.

Table 7-1 GLAS_L1A Inputs

File Spec Type Source Short Description

gla00*_?7?.dat Level-0 APID EDOS Level-0 APID files (one file per
each APID type).

anc07*_00.dat Static Ancillary Science Team Error file.
anc07*_01.dat Static Ancillary Science Team Global constants file.
anc07*_05.dat Static Ancillary Science Team L1A constants file.
anc25*.dat Dynamic Ancillary Science Team GPS/UTC conversion file.
anc29*.dat Dynamic Ancillary GLAS_LOproc APID index file.
anc32*.dat Dynamic Ancillary GLAS_LOproc GPS time correlation file.
anc33*.dat Dynamic Ancillary Science Team UTC time conversion file.
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Table 7-1 GLAS_L1A Inputs (Continued)

File Spec Type Source Short Description
anc20*.dat Dynamic Ancillary UTexas Predicted orbit file.
Control File Control ISIPS Operations Control file.

7.2.1 Control File

The control file format and common elements are documented in Section 5 of this
document. Elements specific to GLAS_L1A are described in this section.

The control file section delimiter for GLAS_L1A is:
=GLAS_L1A

In order to satisfy the partial execution requirement, GLAS_L1A can perform limited
processing based on execution flags within the control file. The flags and the pro-
cesses they control are defined in Table 7-2.

Table 7-2 GLAS_L1A Control Flags

Flag Significance
L1A PROCESS=None Indicates that GLAS_L1A should perform no processing.
L1A_PROCESS=L_ALT Indicates that GLAS_L1A should perform altimetry-related process-
ing.
L1A_PROCESS=L_ATM Indicates that GLAS_L1A should perform atmosphere-related pro-
cessing.

L1A PROCESS=L_ENG | Indicates that GLAS_L1A should perform engineering processing.

L1A_ PROCESS=L_ATT Indicates that GLAS_L1A should perform SRS/GPS/laser pointing
processing.

L1A_PROCESS=ALL Indicates that GLAS_L1A should perform all processing.

Combinations of the execution flags are allowed. For example, to perform both altim-
etry and engineering processing, the control file would have the following entries:

L1A PROCESS=L_ALT
L1A PROCESS=L_ENG

7.3 Output Files

Table 7-3 lists the output files created by GLAS_L1A. See the appropriate section of
this document or the GLAS Data Products Specifications Volumes for details regard-
ing the output files

Granule boundaries are designated by specifying start and stop times on the
OUTPUT _FILE control file entries.
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Table 7-3

GLAS_L1A Outputs

File Spec

Type

Destination

Short Description

gla01*.dat

L1A Product

GLAS_L1A

GLAS L1A Altimetry product file.
Contains the waveforms and the
altimeter and timing data
required to produce higher level
range and elevation products.

gla02*.dat

L1A Product

GLAS_Atm

GLAS L1A Atmosphere product
file. Contains the normalized
backscatter, photon counter,
cloud digitizer, timing, and
location data required to pro-
duce the higher level atmo-
sphere data products.

gla03*.dat

L1A Product

Archive

L1A Engineering product file.
Contains the GLAS instrument’s
engineering and housekeeping
data.

gla04*.dat

L1A Products

UTEXAS

L1A SRS/GPS/laser pointing
product files. These are multi-
granule files provided to
UTEXAS for further processing.

gap01*.dat

L1A Quality

QA

L1A Altimetry quality file.

gap02*.dat

L1A Quality

QA

L1A Atmosphere quality file.

gap03*.dat

L1A Quality

QA

L1A Engineering quality file.

gqap04*.dat

L1A Quality

QA

L1A SRS/GPS/laser pointing
quality files.

anc06*.dat

Dynamic Ancillary

ISIPS Operations

Standard metadata/processing
log file.

Of importance is the relationship between the execution flags and the output prod-

ucts. If a particular execution flag is present in the control file, then the corresponding
output file type must be present as well. Table shows the relationship between output
products and execution flags.

Table 7-4 GLAS_L1A Execution Flags and Requisite Output Products

Execution Flag

Required Output Product

L1A PROCESS=L_ALT

gla01*.dat, gap0Ol1*.dat

L1A_PROCESS=L_ATM

gla02*.dat, gap02*.dat

L1A_PROCESS=L_ENG

gla03*.dat, qap03*.dat

L1A PROCESS=L_ATT

gla04*.dat, gap04*.dat
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7.4 Execution Scenarios

GLAS_L1A supports multiple execution scenarios. Control file entries are shown for
each supported scenario and define the requisite execution flags as well as input and
output files. For brevity, only those control file entries unique to the particular sce-
nario are show. Additionally, even though multiple files of the same time may be
needed, a single instance is show.

Since the ANC29 and ANC32 files directly correspond to specific sets of APIDs, great
care must be taken to ensure that the relative order of input files within the control
file is correct. For example, the APID files which correspond to the first ANC29 file
must be listed first in the control file relative to other APID files. However, this is not
really as complex as it sounds since following the rule that input files are listed
within the control file in time order guarantees this will occur.

All execution scenarios require the L_ENG processes to create temperature correction
values for the L_ALT and L_ATM processes. It is possible to run these scenarios with-
out creating a GLAO3 file by not specifying GLAO3 as an output in the control file.
This is not recommended since temperature data used will have not been quality-
checked by post-processing QA processes.

Time-selected processing may be performed by specifying specific start and stop
times on the INPUT_FILE and OUTPUT _FILE control file entries.

Specification of a corresponding QAP01/02 output file is required for each GLA01/
02 output file specified in the control file.

7.4.1 Standard Processing

This scenario is used for normal L1A processing, creating GLAOL, GLA02, and
GLAO03 data from GLAO0O APIDs and the requisite ANC files. In this scenario, all
GLAOO APIDs are read. All input ANC files are required.

7.5 Startup and Termination

This is an overview of the steps necessary to run GLAS_L1A. Specific operational
procedures for each of the supported scenarios are provided in the ISIPS Operational
Procedures Manual.

7.5.1 Setup a Runtime Directory

The suggested method of running GLAS_L1A is to emulate what the SDMS will do.
The SDMS will create a temporary directory and link all necessary files into it. For
example, to setup a GLAS_L1A run, one would perform the following steps (Desig-
nate TEMP_DIR as the temporary directory and DATA_DIR as the location in which
input data for this job has been staged):

mkdir $TEMP_DIR

cd $STEMP_DIR

In -s $GLAS_HOME/bin/GLAS_L1A..
In -s $SGLAS_HOME/lib/* .
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In -s SGLAS_HOME/data/anc*.dat .
In -s $DATA_DIR/*.dat .

7.5.2 Create a Control File

GLAS_L1A s designed to take the name of a control file as a command-line argu-
ment. The suggested method of creating a control file is by copying a template from
the $GLAS_HOME/data directory and modifying it with desired input/output file-
names and data processing options.

cp $GLAS_HOME/data/cf _glas_l1a.ctl .Zcontrol_file_name
vi ./control_file_name

7.5.3 Run the PGE

Error and status messages will be displayed on screen (stdout) and recorded in the
ANCO6 file.

/GLAS_L1A control_file_name
7.5.4 Run-Time Statistics

GLAS_L1A processes 25 hours of GLAS data in approximately 3 hours. This may
vary due to hardware load and data dependencies.

755 Termination

The process will terminate automatically upon reaching the end of all input data. The
log/metadata file (ANCO06*) must be examined to determine runtime success. Addi-
tionally, the process will return a result code to the operating system which may be
used to programatically determine success or failure (O=success, 3=fatal error).

7.6 Error and Warning Messages

All GSAS error and warning messages are numerically listed in Appendix D.

7.7 Recovery Steps
If GLAS_L1A terminates with an error:

1) Review error and status messages in the ANCO6 file or on stdout to deter-
mine source or location of problem. Refer to errors listed in Appendix D for
assistance in determining the problem.

2) Correct the problem
3) Remove previous output files
4) Re-run the software

In case of a problematic error, which cannot be easily diagnosed, debug versions of
GLAS_L1Awill be available for test use. This is, however, more of a developer proce-
dure than a user procedure. Software users should contact the GSAS Development
Team for more instructions.
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7.8 Sample GLAS_L1A Control File

This sample control file processes 25 hours of GLAS data. Inputs include 5 segments
(approximately 6 hours each) of GLAOO APIDs and the corresponding ANC29 and
ANC32 files. Outputs include GLAO1, GLA02, QAP01, and QAPOQ2 files. The GLA0L/
QAPOL1 files are quarter-rev granules. The QAP01/02 files are two-rev granules. In
this example, only Altimetry and Atmosphere computations are performed.

=A@AS L1A
e Execution Information
EXEC KEY=p3t 1

DATE_GENERATED=15 August 2001
CPERATCRSj | ee

#

R Static ANC Fil es

#

# I nput ANQXO7 Files : OO=error, 0l=global, 05=L1A
#

I NPUT_FI LE=anc07_001_01_00. dat 0000000 1000000
I NPUT_FI LE=anc07_001 01 01.dat 0000000 1000000
I NPUT_FI LE=anc07_001_01_05. dat 0000000 1000000
#
# UTC and @GPS Ti nes
#
I NPUT_FI LE=anc25 _002_20000101_000000_01 00. dat 00000 1000000
I NPUT_FI LE=anc33_002_20000101_000000_01 00. dat 00000 1000000

Z ---------- Dynam c ANC Fil es

z PCD (Predicted)- Stop time MIST be > stop tine of data !!!
#I NPUT_FI LE=anc20_002_20000101_000000_01_00. dat 00000 1100000
Z Index Files

#

I NPUT_FI LE=anc29 002 20000101 000000 01 00.dat 00000 20600
I NPUT_FI LE=anc29 002 20000101 010000 01 00.dat 20598 42200
I NPUT_FI LE=anc29_002_20000101_020000_01_00.dat 42198 63800
I NPUT_FI LE=anc29_002_20000101_030000_01_00. dat 63798 85400
I NPUT_FI LE=anc29_002_20000101_040000_01_00. dat 85398 90000

#

# @GS Files

#
I NPUT_FI LE=anc32_002_20000101_000000_01_00. dat 00000 20600
I NPUT_FI LE=anc32_002_20000101_010000_01_00. dat 20598 42200
I NPUT_FI LE=anc32_002_20000101_020000_01_00. dat 42198 63800
I NPUT_FI LE=anc32_002_20000101_030000_01_00. dat 63798 85400
I NPUT_FI LE=anc32_002_ 20000101 040000 01 00.dat 85398 90000

#

- Input QLA Files
#

# Input GLAOO Files

#

I NPUT_FI LE=gl a00_002_20000101_000000_01_12. dat 00000 20597
I NPUT_FI LE=gl a00_002_20000101_000000_01_13. dat 00000 20597
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I NPUT_FI LE=gl a00_002_20000101_000000_01_15. dat 00000 20597
I NPUT_FI LE=gl a00_002_20000101_000000_01_17. dat 00000 20597
I NPUT_FI LE=gl a00_002_20000101_000000 01 19.dat 00000 20596
I NPUT_FI LE=gl a00_002_20000101_010000_01_12. dat 20598 42197
I NPUT_FI LE=gl a00_002_20000101_010000_01_13. dat 20598 42197
I NPUT_FI LE=gl a00_002_20000101_010000_01_15. dat 20598 42197
I NPUT_FI LE=gl a00_002_20000101_010000_01_17. dat 20598 42197
I NPUT_FI LE=gl a00_002_20000101_010000_01_19. dat 20597 42196
I NPUT_FI LE=gl a00_002_20000101_020000 01_12.dat 42198 63797
I NPUT_FI LE=gl a00_002_20000101_020000_01_13. dat 42198 63797
I NPUT_FI LE=gl a00_002_20000101_020000_01_15. dat 42198 63797
| NPUT_FI LE=gl a00_002_20000101_020000_01_17. dat 42198 63797
| NPUT_FI LE=gl a00_002_20000101_020000_01_19. dat 42197 63796
I NPUT_FI LE=gl a00_002_20000101_030000_01_12. dat 63798 85397
I NPUT_FI LE=gl a00_002_20000101_030000_01_13.dat 63798 85397
I NPUT_FI LE=gl a00_002_20000101_030000_01_15. dat 63798 85397
I NPUT_FI LE=gl a00_002_20000101_030000_01_17. dat 63798 85397
I NPUT_FI LE=gl a00_002_20000101_030000_01_19. dat 63797 85396
I NPUT_FI LE=gl a00_002_20000101_040000_01_12. dat 85398 89999
I NPUT_FI LE=gl a00_002_20000101_040000_01_13. dat 85398 89999
I NPUT_FI LE=gl a00_002_20000101_040000 01 15.dat 85398 89999
I NPUT_FI LE=gl a00_002_20000101_040000_01_17.dat 85398 89999
I NPUT_FI LE=gl a00_002_20000101_040000_01_19. dat 85397 89999

#

R Qut put ANC Fil es

#

# Qut put ANCD6

#
QUTPUT_FI LE=anc06_p3t 1. dat 0000000 1000000

#

Boemeeo- - Qut put GLA Files

#

# Qutput AQLAO1 Files

#
QUTPUT_FI LE=gl a01_002_11_0001_0028_2 00_00.dat 0.0 809.241
QUTPUT_FI LE=gl a01_002_11_0001_0028_3 00_00. dat 809. 2425727844209 2096. 188
QUTPUT_FI LE=gl a01_002_11_0001_0028_4 00_00. dat 2096. 189746856693 3712. 697
QUTPUT_FI LE=gl a01_002_11_0001_0029 1 00_00. dat 3712. 698326110836 4993. 457
QUTPUT_FI LE=gl a01_002_11_0001 0029 2 00 00.dat 4993. 45825195313 6609. 907
QUTPUT_FI LE=gl a01_002_11_0001 0029 3 00_00.dat 6609.9085521698  7896. 863
QUTPUT_FI LE=gl a01_002_11_0001 0029 4 00_00.dat 7896. 864166259767 9513. 377
QUTPUT_FI LE=gl a01_002_11_0001_0030_1_00_00. dat 9513. 378553390508 10794. 1033
QUTPUT_FI LE=gl a01_002_11_0001_0030_2 00 _00.dat 10794.10340309143 12410. 5223
QUTPUT_FI LE=gl a01_002_11_0001_0030_3 00 _00.dat 12410.52243232727 13697. 4858
QUTPUT_FI LE=gl a01_002_11_ 0001 0030 4 00 _00.dat 13697.48594284058 15314.0196
QUTPUT_FI LE=gl a01_002_11_0001_0031_1 00 _00.dat 15314.01978492737 16594. 7217
QUTPUT_FI LE=gl a01_002_11 0001_0031_2 00_00.dat 16594.72188949585 18211. 1125
QUTPUT_FI LE=gl a01_002_11_0001_0031_3 00_00.dat 18211.11265182495 19498. 0962
QUTPUT_FI LE=gl a01_002_11_0001_0031_4 00 _00. dat 19498. 09636116027 21114. 6619
QUTPUT_FI LE=gl a01_002_11_0001_0032_1 00 _00.dat 21114.6620464325 22395. 3603
QUTPUT_FI LE=gl a01_002_11_ 0001 0032_2 00 _00.dat 22395.36043167115 24011. 7149
QUTPUT_FI LE=gl a01_002_11_0001_0032_3 00_00.dat 24011.71508789062 25298. 7015
QUTPUT_FI LE=gl a01_002_11 0001_0032_4 00_00.dat 25298. 70168685913 26915. 3237
QUTPUT_FI LE=gl a01_002_11_0001_0033_1_00_00. dat 26915. 32384872437 28196. 0794
QUTPUT_FI LE=gl a01_002_11_0001_0033_2_00_00. dat 28196. 07951164245 29812. 4557
QUTPUT_FI LE=gl a01_002_11_0001_0033_3 00 _00. dat 29812. 45585441589 31099. 4266
QUTPUT_FI LE=gl a01_002_11 0001 0033_4 00 _00.dat 31099. 42674636841 32716.0153
QUTPUT_FI LE=gl a01_002_11_0001 0034 1 00 _00.dat 32716.01546287537 33996. 7782
QUTPUT_FI LE=gl a01_002_11_0001 0034 2 00_00.dat 33996. 77839279176 35613. 2308
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QUTPUT_FI LE=gl a01_002_11_0001_0034_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0034_4_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0035_1_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0035_2_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0035_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0035_4_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0036_1_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0036_2_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0036_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0036_4_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0037_1_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0037_2_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0037_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0037_4_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0038_1_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0038_2_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0038_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0038_4_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0039_1_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0039_2_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0039_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0039_4_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0040_1_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0040_2_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0040_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0040_4_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0041_1 00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0041_2_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0041_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0041_4 00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0042_1_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0042_2_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0042_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0042_4_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0043_1_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0043 2_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0043_3_00_00.
QUTPUT_FI LE=gl a01_002_11_0001_0043_4_00_00.

#
# Qutput QAPO1 files
#

QUTPUT_FI LE=qap01_002_11_0001_0028 2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0028_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0028_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0029 1 00_00.
QUTPUT_FI LE=gap01_002_11_0001_0029 2 00_00.
QUTPUT_FI LE=gap01_002_11_0001_0029_3_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0029_4 00_00.
QUTPUT_FI LE=gap01_002_11_0001_0030_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0030_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0030_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0030_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0031_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0031_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0031_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0031_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0032_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0032_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0032_3_00_00.
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47214,
48501
50118
51398.
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54302.
55918
57199
58816
60102
61719
63000.
64616
65903.
67520.
68800.
70417
71704.
73320.
74601
76218
77505
79121
80402
82018
83305.
84922.
86203
87819
89106

23098182678
24942398072
78340911865
5229358673

01569366455
03302001953
51625061035
25011253358
75605964661
73713684082
20228576659
93340110779
42249679565
38463401794
86377334594
60638999939
06575965881
99510955811
49444770813
24435997009
65480613708
58601570129
14766693115
89943885803
28507995605
25399780273
85427284241
6384601593

05654525757
02574920654
61704063416
44136810303
88746261597
82425117493
36461639404
16934585571
63315010069
57938003541

0.0 809. 241

809. 2425727844209
2096. 189746856693
3712. 698326110836
4993. 45825195313
6609. 9085521698
7896. 864166259767
9513. 378553390508

10794.
12410

13697

15314.
16594.
18211.
19498

21114.
22395.
24011.

10340309143
52243232727
48594284058
01978492737
72188949585
11265182495
09636116027
6620464325

36043167115
71508789062

36900
38516
39797
41414.
42701
44317
45598.
47214.
48501
50118
51398.
53015
54302.
55918
57199
58816
60102
61719
63000.
64616
65903
67520.
68800.
70417
71704.
73320.
74601
76218
77505
79121
80402
82018
83305.
84922
86203
87819
89106
90000.

2493
7833
5228
0155
0329
5161
2500
7559
7370
2021
9333
4223
3845
8636
6062
0656
9950
4943
2442
6547
5859
1475
8993
2849
2538
8541
6383
0564
0253
6169
4412
8873
8241
3645
1692
6330
5792
0000

2096. 188
3712. 697
4993. 457
6609. 907
7896. 863
9513. 377

10794.
12410
13697
15314.
16594.
18211.
19498
21114.
22395.
24011.
25298

1033
5223
4858
0196
7217
1125
0962
6619
3603
7149
7015

Version 2.0

Page 7-8

November 2001



GLAS_L1A

GSAS User’s Guide

QUTPUT_FI LE=gap01_002_11_0001_0032_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0033_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0033_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0033_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0033_4_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0034_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0034_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0034_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0034_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0035_1_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0035_2_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0035_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0035_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0036_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0036_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0036_3_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0036_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0037_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0037_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0037_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0037_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0038_1_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0038_2_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0038_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0038_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0039_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0039_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0039_3_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0039_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0040_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0040_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0040_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0040_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0041_1 00_00.
QUTPUT_FI LE=qap01_002_11_0001_0041_2_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0041_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0041_4_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0042_1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0042_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0042_3_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0042_4_00_00.
QUTPUT_FI LE=qap01_002_11_0001_0043 1_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0043_2_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0043_3_00_00.
QUTPUT_FI LE=gap01_002_11_0001_0043_4_00_00.

#
# Qutput gla02 Files
#

QUTPUT_FI LE=gl a02_002_11_0001_0027_0_00_00.
QUTPUT_FI LE=gl a02_002_11_0001_0029_0_00_00.
QUTPUT_FI LE=gl a02_002_11_0001_0031_0_00_00.
QUTPUT_FI LE=gl a02_002_11_0001_0033_0_00_00.
QUTPUT_FI LE=gl a02_002_11_0001_0035_0_00_00.
QUTPUT_FI LE=gl a02_002_11_0001_0037_0_00_00.
QUTPUT_FI LE=gl a02_002_11_0001_0039_0_00_00.
QUTPUT_FI LE=gl a02_002_11_0001_0041_0_00_00.
QUTPUT_FI LE=gl a02_002_11_0001_0043_0_00_00.

Qut put QAP Files

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat

dat
dat
dat
dat
dat
dat
dat
dat
dat

25298.
26915.
28196.
29812.
31099.
32716.
33996.
35613.
36900.
38516.
39797.
41414.
42701.
44317.
45598.
47214.
48501.
50118.
51398.
53015.
54302.
55918.
57199.
58816.
60102.
61719.
63000.
64616.
65903.
67520.
68800.
70417.
71704.
73320.
74601.
76218.
77505.
79121.
80402.
82018.
83305.
84922.
86203.
87819.
89106.

0000000.
0003712.
0015314.
0026915.
0038516.
0050118.
0061719.
0073320.
0084922.

70168685913
32384872437
07951164245
45585441589
42674636841
01546287537
77839279176
23098182678
24942398072
78340911865
5229358673

01569366455
03302001953
51625061035
25011253358
75605964661
73713684082
20228576659
93340110779
42249679565
38463401794
86377334594
60638999939
06575965881
99510955811
49444770813
24435997009
65480613708
58601570129
14766693115
89943885803
28507995605
25399780273
85427284241
6384601593

05654525757
02574920654
61704063416
44136810303
88746261597
82425117493
36461639404
16934585571
63315010069
57938003541

00
70
02
33
79
21
50
86
37

0003712.
0015314.
0026915.
0038516.
0050118.
0061719.
0073320.
0084922.
0089999.

26915.
28196.
29812.
31099.
32716.
33996.
35613.
36900.
38516.
39797.
. 0155
42701.
44317.
45598.
47214,
48501.
50118.
51398.
53015.
54302.
55918.
57199.
58816.
60102.
61719.
63000.
64616.
65903.
67520.
68800.
70417.
71704.
73320.
74601.
76218.
77505.
79121.
80402.
82018.
83305.
84922.
86203.
87819.
89106.
90000.

41414

69
01
32
78
20
49
85
36
00

3237
0794
4557
4266
0153
7782
2308
2493
7833
5228

0329
5161
2500
7559
7370
2021
9333
4223
3845
8636
6062
0656
9950
4943
2442
6547
5859
1475
8993
2849
2538
8541
6383
0564
0253
6169
4412
8873
8241
3645
1692
6330
5792
0000
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#
# Qut put gap02 Files
#

QUTPUT_FI LE=gap02_002_11_0001_0027_0_00_00.
QUTPUT_FI LE=gap02_002_11_0001_0029_0_00_00.
QUTPUT_FI LE=gap02_002_11_0001_0031_0_00_00.
QUTPUT_FI LE=gap02_002_11_0001_0033_0_00_00.
QUTPUT_FI LE=gap02_002_11_0001_0035_0_00_00.
QUTPUT_FI LE=gap02_002_11_0001_0037_0_00_00.
QUTPUT_FI LE=gap02_002_11_0001_0039_0_00_00.
QUTPUT_FI LE=gap02_002_11_0001_0041_0_00_00.
QUTPUT_FI LE=qap02_002_11_0001_0043_0_00_00.

e R Execution Control

L1A PROCESS=L_ALT
L1A PROCESS=L_ATM

R R End of Control File

dat
dat
dat
dat
dat
dat
dat
dat
dat

0000000.
0003712.
0015314.
0026915.
0038516.
0050118.
0061719.
0073320.
0084922.

00
70
02
33
79
21
50
86
37

0003712.
0015314.
0026915.
0038516.
0050118.
0061719.
0073320.
0084922.
0089999.

69
01
32
78
20
49
85
36
00
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Section 8

GLAS_Alt

8.1 Function

GLAS_Alt uses algorithms defined in the GLAS Altimetry ATBD to process the GLAS
waveforms and compute elevation parameters. GLAS_Alt functionality is divided
into waveform and elevation processes. The waveform processes compute waveform
parameters which are stored in the GLAOS file. The elevation processes use the wave-
form parameters to compute elevation measurements which are stored in the GLA06
file and on the region-specific GLA12-15 files.

GLAS_Alt reads GLAS Level-1A product files and requisite ancillary files to create
GLAS Altimetry product files. In its most basic execution, GLAS_Alt reads the
GLAO1 products created by GLAS_L1A to create GLAO5, GLAO06, and GLA12-15 rod-
ucts. However, in some execution scenarios, GLAS_Alt can read the GLAO5 or
GLAOG files created in a previous execution to produce GLA06 and/or GLA12-15
products. GLAS_AIt uses the ANCO7 files for constants and error/status messages. It
uses the global Digital Elevation Model from ANC12 DEM files. It uses the ANC13
file to determine the geoid, ANC16/17 to calculate tides and ANCO01 for meteorologi-
cal information. It uses ANCO9 for precision attitude, and ANCO08 for precision orbit
information. It uses ANC27 for regional mask information to define what data are
placed on the regional products (GLA12-15).

GLAS_Alt should be run after successful execution of GLAS_L1A. GLAS_Alt may be
run all at once or in two separate executions: the first for waveform processing, the
second for elevation processing. GLAS_Alt permits multi-granule input/output files,
input/output time selection, selected execution, and reprocessing.

8.2 Input Files

Table 8-1 lists the inputs files to GLAS_Alt. Files which are specific to GLAS_Alt are
documented in this section. See the appropriate section of this document or the GLAS
Data Products Specifications Volumes for details.

Table 8-1 GLAS_Alt Inputs

File Spec Type Source Short Description

anc01*.dat Dynamic Ancillary met_util Meteorological subset files.

Data sets at times before and
after the time of the profile are
interpolated to the time of the

profile.
anc07*_00.dat Static Ancillary Science Team Error file.
anc07*_01.dat Static Ancillary Science Team Global constants file.
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Table 8-1 GLAS_AIlt Inputs (Continued)

File Spec

Type

Source

Short Description

anc07*_03.dat

Static Ancillary

Science Team

Waveform constants file.
*Waveform only

anc07*_04.dat

Static Ancillary

Science Team

Elevations constant file.
*Elevation only

anc08*.dat

Dynamic Ancillary

UTexas

Precision Orbit file.

anc09*.dat

Dynamic Ancillary

UTexas

Precision Attitude file.

ancl2* 00.dat

Static Ancillary

Science Team

Coarse DEM file
*Elevation only.

ancl2* 01.dat

Static Ancillary

Science Team

Fine DEM file
*Elevation only.

ancl3*.dat Static Ancillary Science Team Geoid file
*Elevation only.
ancl6*.dat Static Ancillary Science Team Load tide coefficients file
*Elevation only.
ancl7*.dat Static Ancillary Science Team Ocean tide coefficients file
*Elevation only.
anc24*.dat Dynamic Ancillary UTexas Rotation Matrix file.
anc27_00.dat Static Ancillary Science Team Coarse regional mask file.

anc27_01.dat

Static Ancillary

Science Team

Fine regional mask file.

Control File Control ISIPS Operations Control file.

gla01* .dat Level-1A Product GLAS L1A L1A Altimetry product file.
*Waveform only.

gla05* .dat Level-1B Product GLAS_Alt L1B Waveform product file.
*Elevation only

gla06* _.dat Level-1B Product GLAS_Alt L1A Elevation product file.
*Elevation only

8.2.1 Control File

The control file format and common elements are documented in Section 5 of this
document. Elements specific to GLAS_AlIt are described here.

The control file section delimiter for GLAS_Alt is:

=AAS Al't

In order to satisfy the partial execution requirement, GLAS_AIt can perform limited
processing based on execution flags within the control file. The flags and the pro-
cesses they control are defined in Table 8-2.
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Table 8-2 GLAS_AIt Control Flags

Flag

Significance

WAVEFORM_PROCESS=None

Indicates that GLAS_Alt should perform no wave-
form processing.

WAVEFORM_PROCESS=AIl

Indicates that GLAS_Alt should perform waveform
processing.

WAVEFORM_OPTIONS=w_noLandCalc

Indicates that GLAS_Alt should not process data
using alternate parameters

WAVEFORM_OPTIONS=w_noOtherCalc

Indicates that GLAS_Alt should not process data
using standard parameters

WAVEFORM_OPTIONS=w_noGeo

Indicates that GLAS_Alt should o not compute lati-
tude, longitude, or elevation, but, instead, will use
pass-thru data from an input GLAO5. This flag
should only be used in a reprocessing scenario
where a GLAOS5 in input as well as output.

ELEVATION_PROCESS=None

Indicates that GLAS_Alt should perform no eleva-
tion processing.

ELEVATION_PROCESS=E_CalcLoadTD

Indicates the Load Tide computations should be
performed.-

ELEVATION_PROCESS=E_CalcOceanTD

Indicates the Ocean Tide computations should be
performed.

ELEVATION_PROCESS=E_CalcEarthTD

Indicates the Earth Tide computations should be
performed.

ELEVATION_PROCESS=E_GetGeoid

Indicates the Geoid computations should be per-
formed.

ELEVATION_PROCESS=E_CalcTrop

Indicates the tropospheric computations should be
performed.

ELEVATION_PROCESS=E_IntrpPOD

Indicates the POD computations should be per-
formed.

ELEVATION_PROCESS=E_CalcStdIR

Indicates the standard range computations should
be performed.

ELEVATION_PROCESS=E_CalcLdIR

Indicates the land-specific range computations
should be performed.

ELEVATION_PROCESS=E_CalcOcIRc

Indicates the ocean-specific range computations
should be performed.

ELEVATION_PROCESS=E_CalcSilR

Indicates the sea ice-specific range computations
should be performed.

ELEVATION_PROCESS=E_CalclIsIR

Indicates the ice sheet-specific range computations
should be performed.

November 2001

Page 8-3 Version 2.0



GSAS User’s Guide GLAS_Alt

Table 8-2 GLAS_AIt Control Flags (Continued)

Flag Significance

ELEVATION_PROCESS=E_CalcSpLoc Indicates the spot location computations should be
performed.

ELEVATION_PROCESS=E_AtmQF

ELEVATION_PROCESS=E_CalcSlope Indicates the slope computations should be per-
formed.

ELEVATION_PROCESS=E_CalcRefl Indicates the reflectance computations should be
performed.

ELEVATION_PROCESS=E_ChckReg Indicates the region-specific checks should be per-
formed.

ELEVATION_PROCESS=E_CalcRegRng Indicates the regional range computations should
be performed.

ELEVATION_PROCESS=E_CalcRegParm | Indicates the region parameter computations should
be performed.

ELEVATION_PROCESS=E_CalcDEM Indicates the DEM computations should be per-
formed.

ELEVATION_PROCESS=ALL Indicates that GLAS_Alt should perform all elevation
processing.

Combinations of the execution flags are allowed. For example, to perform both wave-
form and elevation processing, the control file would have the following entries:

WAVEFCRM PROCESS=ALL
ELEVATI ON_PROCESS=ALL

8.3 Output Files

Table 8-3 lists the outputs created by GLAS_AIt. See the appropriate section of this
document or the GLAS Data Products Specifications Volumes for details regarding
the output files

Granule boundaries are designated by specifying start and stop times on the
OUTPUT _FILE control file entries.

Of importance is the relationship between the execution flags and the output prod-
ucts. If a particular execution flag is present in the control file, then the corresponding
output file type must be present as well. Table 8-4 shows the relationship between
output products and execution flags These relationships will be more fully defined in
the next section.

8.4 Processing and Reprocessing Scenarios

GLAS_Alt supports full and partial processing and reprocessing scenarios. Control
file entries are show for each supported scenario and define the requisite execution
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Table 8-3 GLAS_AIt Outputs

File Spec

Type

Destination

Short Description

gla05*.dat

L1B Alt Product

Archive/GLAS_Alt

The level 1B waveform parame-
terization product file. Contains
the output from the waveform
characterization procedure and
other parameters required to
calculate surface slope and
relief characteristics.

gla06*.dat

L2 Alt Product

Archive/GLAS_Alt

L1B elevation data product file.
Contains the surface elevation,
surface roughness assuming no
slope, surface slope assuming
no roughness and geodetic and
atmospheric corrections for the
range.

glal2*.dat

L2 Alt Product

Archive

L2 ice sheet altimetry product
file. Contains the ice sheet ele-
vation and elevation distribution
calculated from algorithms fine-
tuned for ice sheet returns.

glal3*.dat

L2 Alt Product

Archive

L2 sea ice altimetry product file.
Contains the sea ice freeboard
and sea ice roughness calcu-
lated from algorithms fine-tuned
for sea ice returns.

glal4d*.dat

L2 Alt Product

Archive

L2 land altimetry product file.
Contains the land elevation and
land elevation distribution calcu-
lated from algorithms fine-tuned
for land returns.

glal5*.dat

L2 Alt Product

Archive

L2 ocean altimetry product file.
Contains ocean elevation and
small-scale roughness calcu-
lated from algorithms fine-tuned
for ocean returns.

gap05*.dat

L1B Alt Quality

QA

L1B waveform parameterization
quality file.

gap06*.dat

L2 Alt Quality

QA

L2 elevation data quality file.

gapl2*.dat

L2 Alt Quality

QA

L2 ice sheet altimetry quality
file.

gapl3*.dat

L2 Alt Quality

QA

L2 sea ice altimetry quality file.

gapl4*.dat

L2 Alt Quality

QA

L2 land altimetry quality file.
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Table 8-3 GLAS_AIt Outputs (Continued)

File Spec Type Destination Short Description
gapl5*.dat L2 Alt Quality QA L2 ocean altimeter quality file.
anc06*.dat Dynamic Ancillary ISIPS Operations Standard metadata/processing

log file.

Table 8-4 GLAS_AIt Execution Flags and Output Products

Execution Flag Required Output Product

WAVEFORM_PROCESS=ALL | gla05*.dat, qap05*.dat

ELEVATION_PROCESS=ALL gla06*.dat, qap06*.dat, glal2*.dat, qapl2*.dat, glal3*.dat,
gapl3*.dat, glal4*.dat, gapl4*.dat, glal5*.dat, qap15*.dat

flags as well as input and output files. Only those control file entries unique to the
particular processing scenario are shown for brevity. Additionally, even though mul-
tiple files of the same time may be needed, a single instance is show.

Time-selected processing may also be performed by specifying specific start and stop
times on the INPUT_FILE and OUTPUT _FILE control file entries.

8.4.1 Full Processing

This scenario is used for to create both waveform and elevation products from
GLAO1 and the requisite ANC files. All files listed in Table 8-1 and Table 8-3 are
required.

8.4.2 Partial Processing: Waveform Only

This scenario is used to process only Waveform data, creating GLAO5 data from
selected GLAO1 products and the requisite ANC files. All files listed in Table 8-1 and
Table 8-3, except those listed as Elevation-only, are required. The following execution
flag is required:

WAVEFCRM PROCESS=ALL
8.4.3 Partial Processing/Re-Processing: Elevation Only

This scenario is used to process only Elevation data, creating GLA06 and GLA12-15
data from selected GLAO5 products (created during a previous execution of
GLAS_AIt) and the requisite ANC files. All files listed in Table 8-1 and Table 8-3,
except those listed as Waveform-only, are required. The following execution flag is
required:

ELEVATI ON_PROCESS=ALL
8.4.4 Re-Processing: Region-Specific Only

This scenario is used to recreate the GLA12-15 region-specific products from a previ-
ously created GLA05/GLAO06 and the requisite ANC files. All files listed in Table 8-1
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and Table 8-3, except those listed as Waveform-only, are required, with the following
exceptions:

= GLAO06 is required as an input but not an output.
< Tide files (ANC16, ANC17) are not required.

= The geoid file (ANCL13) is not required.

= The meteorological files (ANCO1) are not required.

The following execution flags are required:

ELEVATI ON_PROCESS=E Get CGeoi d
ELEVATI ON_PROCESS=E | nt r pPCD
ELEVATI ON_PROCESS=E_Cal cSt dI R
ELEVATI ON_PROCESS=E_Cal cLdI R
ELEVATI ON_PROCESS=E Cal cC:I R
ELEVATI ON_PROCESS=E Cal cSi IR
ELEVATI ON_ PROCESS=E Cal cl sIR
ELEVATI ON_PROCESS=E_CALCSpLoc
ELEVATI ON_PROCESS=E_At nF
ELEVATI ON_PROCESS=E_Cacl Sl ope
ELEVATI ON_PROCESS=E Cal cRef |
ELEVATI ON_PROCESS=E_ChckReg
ELEVATI ON_PROCESS=E_Cal cRegRng
ELEVATI ON_PROCESS=E_Cal cRegPar m
ELEVATI ON_PROCESS=E_Cal cDEM

8.5 Startup and Termination

This is an overview of the steps necessary to run GLAS_Alt. Specific operational pro-
cedures for each of the supported scenarios are provided in the ISIPS Operational
Procedures Manual.

8.5.1 Setup a Runtime Directory

The suggested method of running GLAS_Alt is to emulate what the SDMS will do.
The SDMS will create a temporary directory and link all necessary files into it. For
example, to setup a GLAS_AIt run, one would perform the following steps (Desig-
nate TEMP_DIR as the temporary directory and DATA_DIR as the location in which
input data for this job has been staged):

mkdir $STEMP_DIR

cd $TEMP_DIR

In -s SGLAS HOME/bin/GLAS_Alt.
In -s $GLAS HOME/Ilib/* .

In -s $GLAS_HOME/data/anc*.dat .
In -s SDATA_DIR/*.dat .

8.5.2 Create a Control File

GLAS_Altis designed to take the name of a control file as a command-line argument.
The suggested method of creating a control file is by copying a template from the
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$GLAS_HOME/data directory and modifying it with desired input/output filena-
mes and data processing options.

cp $GLAS_HOME/data/cf _glas_alt_(wf]elev).ctl ./control_file_name
vi ./control_file_name

8.5.3 Run the PGE

Error and status messages will be displayed on screen (stdout) and recorded in the
ANCO6 file.

J/GLAS_Alt control_file_name
8.5.4 Run-Time Statistics

GLAS_AIt processes 25 hours of GLAS data in approximately 12 hours for full wave-
form processing. GLAS_Alt processes 25 hours of GLAS data in approximately 1.5
hours for full elevation processing. This may vary due to hardware load and data
dependencies.

855 Termination

The process will terminate automatically upon reaching the end of all input data. The
log/metadata file (ANC06*) must be examined to determine runtime success. Addi-
tionally, the process will return a result code to the operating system which may be
used to programatically determine success or failure (O=success, 3=fatal error).

8.6 Error and Warning Messages

All GSAS error and warning messages are numerically listed in Appendix D.

8.7 Recovery Steps
If GLAS_Alt terminates with an error:

1) Review error and status messages in the ANCOG6 file or on stdout to deter-
mine source or location of problem. Refer to errors listed in Appendix D for
assistance in determining the problem.

2) Correct the problem
3) Remove previous output files
4) Re-run the software

In case of a problematic error, which cannot be easily diagnosed, debug versions of
GLAS_Alt will be available for test use. This is, however, more of a developer proce-
dure than a user procedure. Software users should contact the GSAS Development
Team for more instructions.
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8.8 Sample GLAS_AIt Waveform Control File

This sample control file processes 25 hours of GLAS data. Inputs include granules
(quarter-rev each) of GLAOL. Outputs include GLAO5 and QAPO5 files. The GLA05/
QAPO5 files are quarter-rev granules with start and stop times matching the corre-
sponding GLAOL input files. In this example, all Waveform computations are per-
formed.

e Execution Information

EXEC KEY=p3t 1
DATE_GENERATED=20 August 2001
CPERATCRSj | ee

#

R R Static ANC Files

#

# Input ANQO7 Files : OO=error, 0l=gl obal, 02=atnosphere, 05=L1A
#

| NPUT_FI LE=anc07_001_01_00. dat 0000000 1000000
| NPUT_FI LE=anc07_001_01_01.dat 0000000 1000000
| NPUT_FI LE=anc07_001_01_04. dat 0000000 1000000

LR Regi onal Mask Fil es

| NPUT_FI LE=anc27_001_01_00.dat 0000000 1000000
| NPUT_FI LE=anc27_001_01_01.dat 0000000 1000000

#

R R Dynamc ANC Files

#

# PCD (precision) - Stop time MJST be > stop tine of data !!!
#

I NPUT_FI LE=anc08_001_20000101_000000_01_00. dat 0000000 1000000
#

# PAD

#

I NPUT_FI LE=anc09_001_20000101_000000_01_00. dat 0000000 1000000
#

# Rotation Matrix

#

I NPUT_FI LE=anc24_001_20000101_000000_01_00. dat 0000000 1000000
#

R Input GLA Files

#

# Input LAOO Files

#

| NPUT_FI LE=gl a01_002_11_0001_0028_2_00_00.dat 0.0 809.241

| NPUT_FI LE=gl a01_002_11_0001_0028 3 00_00.dat 809. 2425727844209 2096. 188

| NPUT_FI LE=gl a01_002_11_0001_0028_4_00_00.dat 2096. 189746856693 3712. 697

| NPUT_FI LE=gl a01_002_11_0001_0029_1_00_00.dat 3712. 698326110836 4993. 457

| NPUT_FI LE=gl a01_002_11_0001_0029_2_00_00.dat 4993. 45825195313 6609. 907

| NPUT_FI LE=gl a01_002_11_0001_0029 3 00_00.dat 6609. 9085521698  7896. 863

| NPUT_FI LE=gl a01_002_11_0001_0029_4 00_00.dat 7896. 864166259767 9513. 377

| NPUT_FI LE=gl a01_002_11_0001_0030_1_00_00.dat 9513. 378553390508 10794. 1033
| NPUT_FI LE=gl a01_002_11_0001_0030_2_00_00. dat 10794. 10340309143 12410. 5223
| NPUT_FI LE=gl a01_002_11_0001_0030_3_00_00.dat 12410. 52243232727 13697. 4858
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#
#

| NPUT_FI LE=gl a01_002_11_0001_0030_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0031_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0031_2_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0031_3_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0031_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0032_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0032_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0032_3_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0032_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0033_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0033_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0033_3_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0033_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0034_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0034_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0034_3_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0034_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0035_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0035_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0035_3_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0035_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0036_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0036_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0036_3_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0036_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0037_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0037_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0037_3_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0037_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0038_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0038_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0038_3_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0038_4_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0039_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0039_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0039_3_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0039_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0040_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0040_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0040_3_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0040_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0041_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0041_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0041_3_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0041_4_00_O0O.
| NPUT_FI LE=gl a01_002_11_0001_0042_1_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0042_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0042_3_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0042_4_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0043_1_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0043_2_00_00.
| NPUT_FI LE=gl a01_002_11_0001_0043_3_00_O00.
| NPUT_FI LE=gl a01_002_11_0001_0043_4_00_00.

Qut put ANC Fil es
Qut put  ANCO6

QUTPUT_FI LE=anc06_p3t 1. dat 0000000 1000000

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat

13697
15314.
16594.
18211.
19498
21114.
22395
24011.
25298
26915
28196
29812
31099.
32716
33996
35613
36900
38516
39797
41414.
42701
44317
45598.
47214.
48501
50118
51398
53015
54302
55918
57199
58816
60102
61719
63000.
64616
65903
67520
68800
70417
71704.
73320
74601
76218
77505
79121.
80402
82018
83305
84922
86203
87819
89106

48594284058
01978492737
72188949585
11265182495
09636116027
6620464325

36043167115
71508789062
70168685913
32384872437
07951164245
45585441589
42674636841
01546287537
77839279176
23098182678
24942398072
78340911865
5229358673

01569366455
03302001953
51625061035
25011253358
75605964661
73713684082
20228576659
93340110779
42249679565
38463401794
86377334594
60638999939
06575965881
99510955811
49444770813
24435997009
65480613708
58601570129
14766693115
89943885803
28507995605
25399780273
85427284241
6384601593

05654525757
02574920654
61704063416
44136810303
88746261597
82425117493
36461639404
16934585571
63315010069
57938003541

15314.
16594.
18211.
19498
21114.
22395
24011.
25298
26915
28196
29812
31099
32716
33996
35613
36900
38516
39797
41414.
42701
44317
45598
47214,
48501
50118
51398
53015
54302
55918
57199
58816
60102
61719
63000.
64616
65903
67520
68800
70417
71704.
73320
74601
76218
77505
79121.
80402
82018
83305
84922
86203
87819
89106
90000.

0196
7217
1125
0962
6619
3603
7149
7015
3237
0794
4557
4266
0153
7782
2308
2493
7833
5228
0155
0329
5161
2500
7559
7370
2021
9333
4223
3845
8636
6062
0656
9950
4943
2442
6547
5859
1475
8993
2849
2538
8541
6383
0564
0253
6169
4412
8873
8241
3645
1692
6330
5792
0000
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#
R Qut put GLA Files
#
# Qutput AQLAO1 Files

#

QUTPUT_FI LE=gl a05_002_11_0001_0028_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0028_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0028_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0029_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0029_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0029_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0029_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0030_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0030_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0030_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0030_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0031_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0031_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0031_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0031_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0032_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0032_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0032_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0032_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0033_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0033_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0033_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0033_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0034_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0034_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0034_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0034_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0035_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0035_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0035_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0035_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0036_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0036_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0036_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0036_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0037_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0037_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0037_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0037_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0038_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0038_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0038_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0038_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0039_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0039_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0039_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0039_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0040_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0040_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0040_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0040_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0041_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0041_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0041_3_00_00.

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat

0.0 809. 241

809. 2425727844209
2096. 189746856693
3712. 698326110836
4993. 45825195313
6609. 9085521698
7896. 864166259767
9513. 378553390508
10794. 10340309143
12410. 52243232727
13697. 48594284058
15314. 01978492737
16594. 72188949585
18211. 11265182495
19498. 09636116027
21114. 6620464325
22395. 36043167115
24011. 71508789062
25298. 70168685913
26915. 32384872437
28196. 07951164245
29812. 45585441589
31099. 42674636841
32716. 01546287537
33996. 77839279176
35613. 23098182678
36900. 24942398072
38516. 78340911865
39797. 5229358673
41414. 01569366455
42701. 03302001953
44317. 51625061035
45598. 25011253358
47214. 75605964661
48501. 73713684082
50118. 20228576659
51398. 93340110779
53015. 42249679565
54302. 38463401794
55918. 86377334594
57199. 60638999939
58816. 06575965881
60102. 99510955811
61719. 49444770813
63000. 24435997009
64616. 65480613708
65903. 58601570129
67520. 14766693115
68800. 89943885803
70417. 28507995605
71704. 25399780273
73320. 85427284241
74601. 6384601593
76218. 05654525757

2096. 188
3712. 697
4993. 457
6609. 907
7896. 863
9513. 377

10794.
12410
13697
15314.
16594.
18211.
19498
21114.
22395.
24011.
25298
26915
28196
29812
31099.
32716
33996
35613
36900
38516
39797
41414.
42701
44317
45508.
47214.
48501
50118
51398.
53015
54302.
55918
57199
58816
60102
61719
63000.
64616
65903
67520.
68800.
70417
71704.
73320.
74601
76218
77505

1033
5223
4858
0196
7217
1125
0962
6619
3603
7149
7015
3237
0794
4557
4266
0153
7782
2308
2493
7833
5228
0155
0329
5161
2500
7559
7370
2021
9333
4223
3845
8636
6062
0656
9950
4943
2442
6547
5859
1475
8993
2849
2538
8541
6383
0564
0253
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QUTPUT_FI LE=gl a05_002_11_0001_0041_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0042_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0042_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0042_3_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0042_4_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0043_1_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0043_2_00_00.
QUTPUT_FI LE=gl a05_002_11_0001_0043_3_00_00.

QUTPUT_FI LE=gl a05_002_11_0001_0043_4_00_00.
#
# Qutput QAPO1 files
#

QUTPUT_FI LE=gap05_002_11_0001_0028_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0028_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0028_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0029_1_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0029_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0029_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0029_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0030_1_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0030_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0030_3_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0030_4_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0031_1_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0031_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0031_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0031_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0032_1_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0032_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0032_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0032_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0033_1_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0033_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0033_3_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0033_4_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0034_1_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0034_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0034_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0034_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0035_1_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0035_2_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0035_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0035_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0036_1_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0036_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0036_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0036_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0037_1_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0037_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0037_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0037_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0038_1_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0038_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0038_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0038_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0039_1_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0039_2_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0039_3_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0039_4_00_00.

dat
dat
dat
dat
dat
dat
dat
dat
dat

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat

77505. 02574920654
79121. 61704063416
80402. 44136810303
82018. 88746261597
83305. 82425117493
84922. 36461639404
86203. 16934585571
87819. 63315010069
89106. 57938003541

0.0 809. 241

809. 2425727844209
2096. 189746856693
3712. 698326110836
4993. 45825195313
6609. 9085521698
7896. 864166259767
9513. 378553390508
10794. 10340309143
12410. 52243232727
13697. 48594284058
15314. 01978492737
16594. 72188949585
18211. 11265182495
19498. 09636116027
21114. 6620464325
22395. 36043167115
24011. 71508789062
25298. 70168685913
26915. 32384872437
28196. 07951164245
29812. 45585441589
31099. 42674636841
32716. 01546287537
33996. 77839279176
35613. 23098182678
36900. 24942398072
38516. 78340911865
39797. 5229358673
41414. 01569366455
42701. 03302001953
44317. 51625061035
45598. 25011253358
47214. 75605964661
48501. 73713684082
50118. 20228576659
51398. 93340110779
53015. 42249679565
54302. 38463401794
55918. 86377334594
57199. 60638999939
58816. 06575965881
60102. 99510955811
61719. 49444770813
63000. 24435997009
64616. 65480613708
65903. 58601570129

79121
80402
82018
83305.
84922
86203
87819
89106
90000.

6169
4412
8873
8241
3645
1692
6330
5792
0000

2096. 188
3712. 697
4993. 457
6609. 907
7896. 863
9513. 377

10794.
12410
13697
15314.
16594.
18211.
19498
21114.
22395.
24011.
25298
26915
28196
29812
31099.
32716
33996
35613
36900
38516
39797
41414,
42701
44317
45598.
47214.
48501
50118
51398.
53015
54302.
55918
57199
58816
60102
61719
63000.
64616
65903
67520

1033
5223
4858
0196
7217
1125
0962
6619
3603
7149
7015
3237
0794
4557
4266
0153
7782
2308
2493
7833
5228
0155
0329
5161
2500
7559
7370
2021
9333
4223
3845
8636
6062
0656
9950
4943
2442
6547
5859
1475
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QUTPUT_FI LE=gap05_002_11_0001_0040_1_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0040_2 00_00.
QUTPUT_FI LE=gap05_002_11_0001_0040_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0040_4 00_00.
QUTPUT_FI LE=gap05_002_11_0001_0041_1 00_00.
QUTPUT_FI LE=qap05_002_11_0001_0041 2 00_00.
QUTPUT_FI LE=qap05_002_11_0001_0041_3_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0041_4 00_00.
QUTPUT_FI LE=gap05_002_11_0001_0042_1 00_00.
QUTPUT_FI LE=gap05_002_11_0001_0042_2 00_00.
QUTPUT_FI LE=gap05_002_11_0001_0042_3_00_00.
QUTPUT_FI LE=qap05_002_11_0001_0042_4_00_00.
QUTPUT_FI LE=gap05_002_11_0001_0043 1 _00_00.
QUTPUT_FI LE=gap05_002_11_0001_0043 2 00_00.
QUTPUT_FI LE=gap05_002_11_0001_0043 3_00_00.

QUTPUT_FI LE=qap05_002_11 0001_0043_4 00_00.
#
e - Execution Control
#

WAVEFCRM PROCESS=ALL
ELEVATI ON_PROCESS=NONE

End of Control File

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat

67520.
68800.
70417.
71704.
73320.
74601.
76218.
77505.
79121.
80402.
82018.
83305.
84922.
86203.
87819.
89106.

14766693115
89943885803
28507995605
25399780273
85427284241
6384601593

05654525757
02574920654
61704063416
44136810303
88746261597
82425117493
36461639404
16934585571
63315010069
57938003541

8.9 Sample GLAS_Alt Elevation Control File

This sample control file processes 25 hours of GLAS data. Inputs include granules
(quarter-rev each) of GLAO5. Outputs include GLA06, GLA12-15 and corresponding
QAP files. The GLA06/QAPO5 files are quarter-rev granules with start and stop times
matching the corresponding GLAOS input files. The GLA012-15/QAP12-15 files are
fourteen-rev granules. In this example, all Elevation computations are performed.

=AAS Al't
#
R Execution | nformation
#
EXEC KEY=p3t 1
DATE_CENERATED=21 Sept enber 2001
CPERATCRSj | ee
#
R T Static ANC Files
#
# Input ANXO7 Files : OO=error, 0l1=gl obal, 03=atnosphere
#
I NPUT_FI LE=anc07_001_01_00. dat 0000000 1000000
I NPUT_FI LE=anc07_001_01_01. dat 0000000 1000000
I NPUT_FI LE=anc07_001_01_03. dat 0000000 1000000
#
# Regional Mask Files
#
I NPUT_FI LE=anc27_001_01_00. dat 0000000 1000000
I NPUT_FI LE=anc27_001_01_01.dat 0000000 1000000
#
# DEMFil es
#
I NPUT_FI LE=anc12_000_00_00. dat 0000000 1000000

68800.
70417.
71704.
73320.
74601.
76218.
77505.
79121.
80402.
82018.
83305.
84922.
86203.
87819.
89106.
90000.

8993
2849
2538
8541
6383
0564
0253
6169
4412
8873
8241
3645
1692
6330
5792
0000
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I NPUT_FI LE=anc12_000_00_01. dat 0000000 1000000

#

# Geoid File

#

I NPUT_FI LE=anc13_001_01_00. dat 0000000 1000000

#

# Load Tide File

#

I NPUT_FI LE=anc16_001_01_00. dat 0000000 1000000

#

# (cean Tide File

#

I NPUT_FI LE=anc17_001_01_00. dat 0000000 1000000

#

R Dynamc ANC Fil es

#

# PCD (precision) - Stop tine MUST be > stop tine of data !!!
#

I NPUT_FI LE=anc08_001_20000101_000000_01_00. dat 0000000 1000000
#

# PAD

#

| NPUT_FI LE=anc09_001_20000101_000000_01_00. dat 0000000 1000000
#

# Rotation Matrix

#

I NPUT_FI LE=anc24_001_20000101_000000_01_00. dat 0000000 1000000
#

# Input MET files

#

| NPUT_FI LE=anc01_001_20000101_060000_01_00.dat -21601.00 00000.00
| NPUT_FI LE=anc01_001_20000101_060000_01_01.dat -21601.00 00000.00
| NPUT_FI LE=anc01_001_20000101_060000_01_02.dat -21601.00 00000.00
| NPUT_FI LE=anc01_001_20000101_060000_01_03.dat -21601.00 00000.00
| NPUT_FI LE=anc01_001_20000101_060000_01 04.dat -21601.00 00000.00
| NPUT_FI LE=anc01_001_20000101_120000 01 00.dat 00000.00 21600.00
| NPUT_FI LE=anc0O1_001_20000101_120000_01_01.dat 00000.00 21600.00
| NPUT_FI LE=anc01_001_20000101_120000_01_02.dat 00000.00 21600. 00
| NPUT_FI LE=anc01_001_20000101_120000_01_03.dat 00000.00 21600. 00
| NPUT_FI LE=anc01_001_20000101_120000_01_04.dat 00000.00 21600.00
| NPUT_FI LE=anc01_001_20000101_180000_01 00.dat 21600.00 43200.00
| NPUT_FI LE=anc0O1_001_20000101_180000 01 01.dat 21600.00 43200.00
| NPUT_FI LE=anc0O1_001_20000101_180000_01 02.dat 21600.00 43200.00
I NPUT_FI LE=anc01_001_20000101_180000_01 03.dat 21600.00 43200.00
| NPUT_FI LE=anc01_001_20000101_180000_01_04.dat 21600.00 43200.00
| NPUT_FI LE=anc01_001_20000102_000000_01_00.dat 43200.00 64800. 00
| NPUT_FI LE=anc01_001_20000102_000000_01 01.dat 43200.00 64800. 00
| NPUT_FI LE=anc0O1_001_20000102_000000_01 02.dat 43200.00 64800. 00
| NPUT_FI LE=anc01_001_20000102_000000_01_03.dat 43200.00 64800. 00
| NPUT_FI LE=anc01_001_20000102_000000_01_04.dat 43200.00 64800. 00
| NPUT_FI LE=anc01_001_20000102_060000_01_00.dat 64800.00 86400. 00
| NPUT_FI LE=anc01_001_20000102_060000_01 01.dat 64800.00 86400. 00
| NPUT_FI LE=anc01_001_20000102_060000_01 02.dat 64800.00 86400. 00
| NPUT_FI LE=anc01_001_20000102_060000_01 03.dat 64800.00 86400. 00
| NPUT_FI LE=anc0O1_001_20000102_060000_01_04.dat 64800. 00 86400. 00
I NPUT_FI LE=anc01_001_20000102_120000_01_00.dat 86400. 00 108000. 00
| NPUT_FI LE=anc01_001_20000102_120000_01_01.dat 86400. 00 108000. 00
| NPUT_FI LE=anc01_001_20000102_120000_01_02.dat 86400. 00 108000. 00
| NPUT_FI LE=anc01_001_20000102_120000_01 03.dat 86400. 00 108000. 00
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| NPUT_FI LE=anc01_001_20000102_120000_01_04. dat
| NPUT_FI LE=anc01_001_20000102_180000_01_00. dat
| NPUT_FI LE=anc01_001_20000102_180000_01_01. dat
| NPUT_FI LE=anc01_001_20000102_180000_01_02. dat
| NPUT_FI LE=anc01_001_20000102_180000_01_03. dat
| NPUT_FI LE=anc01_001_20000102_180000_01_04. dat

- S Input GLA Files
#

# I nput (LA0O Files

#

# NPUT_FI LE=gl a05_002_11_0001_0028_2_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0028_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0028_4_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0029_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0029_2_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0029_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0029_4_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0030_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0030_2_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0030_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0030_4_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0031_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0031_2_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0031_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0031_4_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0032_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0032_2_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0032_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0032_4_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0033_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0033_2_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0033_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0033_4_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0034_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0034_2_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0034_3_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0034_4_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0035_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0035_2_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0035_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0035_4_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0036_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0036_2_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0036_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0036_4_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0037_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0037_2_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0037_3_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0037_4_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0038_1_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0038_2_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0038_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0038_4_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0039_1_00_00. dat
#I NPUT_FI LE=gl a05_002_11_0001_0039_2_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0039_3_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0039_4_00_00. dat
# NPUT_FI LE=gl a05_002_11_0001_0040_1_00_00. dat

86400. 00
86400. 00
86400. 00
86400. 00
86400. 00
86400. 00

0.0 809. 241

108000.
108000.
108000.
108000.
108000.
108000.

809. 2425727844209
2096. 189746856693
3712. 698326110836
4993. 45825195313
6609. 9085521698

7896. 864166259767
9513. 378553390508
10794. 10340309143
12410. 52243232727
13697. 48594284058
15314. 01978492737
16594. 72188949585
18211. 11265182495
19498. 09636116027
21114. 6620464325
22395. 36043167115
24011. 71508789062
25298. 70168685913
26915. 32384872437
28196. 07951164245
29812. 45585441589
31099. 42674636841
32716. 01546287537
33996. 77839279176
35613. 23098182678
36900. 24942398072
38516. 78340911865
39797. 5229358673
41414. 01569366455
42701. 03302001953
44317. 51625061035
45598. 25011253358
47214. 75605964661
48501. 73713684082
50118. 20228576659
51398. 93340110779
53015. 42249679565
54302. 38463401794
55918. 86377334594
57199. 60638999939
58816. 06575965881
60102. 99510955811
61719. 49444770813
63000. 24435997009
64616. 65480613708
65903. 58601570129
67520. 14766693115

00
00
00
00
00
00

2096. 188
3712. 697
4993. 457
6609. 907
7896. 863
9513. 377

10794.
12410
13697
15314.
16594.
18211.
19498
21114,
22395
24011.
25298
26915
28196
29812
31099
32716
33996
35613
36900
38516
39797
41414.
42701
44317
45598
47214.
48501
50118
51398
53015
54302
55918
57199
58816
60102
61719
63000
64616
65903
67520
68800

1033
5223
4858
0196
7217
1125
0962
6619
3603
7149
7015
3237
0794
4557
4266
0153
7782
2308
2493
7833
5228
0155
0329
5161
2500
7559
7370
2021
9333
4223
3845
8636
6062
0656
9950
4943
2442
6547
5859
1475
8993
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#I NPUT_FI LE=gl a05_002_11_0001_0040_2_00_00.
# NPUT_FI LE=gl a05_002_11_0001_0040_3_00_00.
# NPUT_FI LE=gl a05_002_11_0001_0040_4_00_00.
# NPUT_FI LE=gl a05_002_11_0001_0041_1_00_O0O.
# NPUT_FI LE=gl a05_002_11_0001_0041_2_00_O00.
# NPUT_FI LE=gl a05_002_11_0001_0041_3_00_O00.
# NPUT_FI LE=gl a05_002_11_0001_0041_4_00_00.
# NPUT_FI LE=gl a05_002_11_0001_0042_1_00_00.
# NPUT_FI LE=gl a05_002_11_0001_0042_2_00_00.
# NPUT_FI LE=gl a05_002_11_0001_0042_3_00_00.
# NPUT_FI LE=gl a05_002_11_0001_0042_4_00_00.

| NPUT_FI LE=gl a05_002_11_0001_0043_1_00_O00.

| NPUT_FI LE=gl a05_002_11_0001_0043_2_00_00.

| NPUT_FI LE=gl a05_002_11_0001_0043_3_00_00.

| NPUT_FI LE=gl a05_002_11_0001_0043_4_00_00.

- S — Qut put ANC Fil es
#

# CQut put ANCD6

#

QUTPUT_FI LE=anc06_p3t 1. dat 0000000 1000000

- Qutput GA Files
#

# Qutput GLAO1 Files

#

#QUTPUT_FI LE=gl a06_002_11_0001_0028_2_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0028_3_00_00.
#OUTPUT_FI LE=gl a06_002_11_0001_0028_4_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0029_1_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0029_2_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0029_3_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0029_4_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0030_1_00_00.
#OUTPUT_FI LE=gl a06_002_11_0001_0030_2_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0030_3_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0030_4_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0031_1_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0031_2_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0031_3_00_00.
#OUTPUT_FI LE=gl a06_002_11_0001_0031_4_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0032_1_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0032_2_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0032_3_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0032_4_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0033_1_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0033_2_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0033_3_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0033_4_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0034_1_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0034_2_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0034_3_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0034_4_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0035_1_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0035_2_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0035_3_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0035_4_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0036_1_00_00.
#QUTPUT_FI LE=gl a06_002_11_0001_0036_2_00_00.

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat

68800
70417
71704.
73320
74601
76218
77505
79121.
80402
82018
83305.
84922
86203
87819
89106

89943885803
28507995605
25399780273
85427284241
6384601593

05654525757
02574920654
61704063416
44136810303
88746261597
82425117493
36461639404
16934585571
63315010069
57938003541

0.0 809. 241
809. 2425727844209

2096
3712
4993.
6609
7896
9513
10794.
12410
13697
15314.
16594.
18211.
19498
21114.
22395.
24011.
25298
26915
28196
29812
31099.
32716
33996.
35613
36900.
38516
39797
41414.
42701
44317
45598.

189746856693
698326110836
45825195313
9085521698
864166259767
378553390508
10340309143
52243232727
48594284058
01978492737
72188949585
11265182495
09636116027
6620464325
36043167115
71508789062
70168685913
32384872437
07951164245
45585441589
42674636841
01546287537
77839279176
23098182678
24942398072
78340911865
5229358673
01569366455
03302001953
51625061035
25011253358

70417
71704.
73320
74601
76218
77505
79121.
80402
82018
83305
84922
86203
87819
89106
90000.

2096

3712

4993.

6609

7896

9513

10794
12410
13697
15314
16594
18211
19498
21114
22395
24011
25298
26915
28196
29812
31099
32716
33996
35613
36900

38516
39797
41414.
42701
44317
45598.
47214,

2849
2538
8541
6383
0564
0253
6169
4412
8873
8241
3645
1692
6330
5792
0000

188

697

457

907

863

377

. 1033
. 5223
. 4858
. 0196
. 7217
. 1125
. 0962
. 6619
. 3603
. 7149
. 7015
. 3237
. 0794
. 4557
. 4266
. 0153
. 7782
. 2308
. 2493
7833
5228
0155
0329
5161
2500
7559
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#QUTPUT_FI LE=gl a06_002_11_0001_0036_3 00_00. dat 47214. 75605964661 48501. 7370
#QUTPUT_FI LE=gl a06_002_11_0001_0036_4_00_00. dat 48501. 73713684082 50118. 2021
#QUTPUT_FI LE=gl a06_002_11_0001_0037_1_00_00. dat 50118. 20228576659 51398. 9333
#QUTPUT_FI LE=gl a06_002_11_0001_0037_2_00_00. dat 51398. 93340110779 53015. 4223
#QUTPUT_FI LE=gl a06_002_11_0001_0037_3_00_00. dat 53015. 42249679565 54302. 3845
#QUTPUT_FI LE=gl a06_002_11_0001_0037_4_00_00. dat 54302. 38463401794 55918. 8636
#QUTPUT_FI LE=gl a06_002_11 0001_0038_1_00_00. dat 55918. 86377334594 57199. 6062
#QUTPUT_FI LE=gl a06_002_11_0001_0038_2_00_00. dat 57199. 60638999939 58816. 0656
#QUTPUT_FI LE=gl a06_002_11_0001_0038_3_00_00. dat 58816. 06575965881 60102. 9950
#QUTPUT_FI LE=gl a06_002_11_0001_0038_4_00_00. dat 60102. 99510955811 61719. 4943
#QUTPUT_FI LE=gl a06_002_11_0001_0039_1_00_00. dat 61719. 49444770813 63000. 2442
#QUTPUT_FI LE=gl a06_002_11_0001_0039_2_00_00. dat 63000. 24435997009 64616. 6547
#QUTPUT_FI LE=gl a06_002_11 0001_0039_3 00_00. dat 64616. 65480613708 65903. 5859
#QUTPUT_FI LE=gl a06_002_11_0001_0039_4 00_00. dat 65903. 58601570129 67520. 1475
#QUTPUT_FI LE=gl a06_002_11_0001_0040_1_00_00. dat 67520. 14766693115 68800. 8993
#QUTPUT_FI LE=gl a06_002_11_0001_0040_2_00_00. dat 68800. 89943885803 70417. 2849
#QUTPUT_FI LE=gl a06_002_11_0001_0040_3_00_00. dat 70417. 28507995605 71704. 2538
#QUTPUT_FI LE=gl a06_002_11_0001_0040_4_00_00. dat 71704. 25399780273 73320. 8541
#QUTPUT_FI LE=gl a06_002_11 0001_0041_1_ 00_00. dat 73320. 85427284241 74601. 6383
#QUTPUT_FI LE=gl a06_002_11_0001_0041_2_ 00_00. dat 74601. 6384601593 76218. 0564
#QUTPUT_FI LE=gl a06_002_11_0001_0041_3 00_00. dat 76218. 05654525757 77505. 0253
#QUTPUT_FI LE=gl a06_002_11_0001_0041_4 00_00. dat 77505. 02574920654 79121. 6169
#QUTPUT_FI LE=gl a06_002_11_0001_0042_1_00_00. dat 79121. 61704063416 80402. 4412
#QUTPUT_FI LE=gl a06_002_11_0001_0042_2_00_00. dat 80402. 44136810303 82018. 8873
#QUTPUT_FI LE=gl a06_002_11 0001_0042_3 00_00. dat 82018. 88746261597 83305. 8241
#QUTPUT_FI LE=gl a06_002_11_0001_0042_4 00_00. dat 83305. 82425117493 84922. 3645
QUTPUT_FI LE=gl a06_002_11_0001_0043_1_00_00. dat 84922. 36461639404 86203. 1692
QUTPUT_FI LE=gl a06_002_11_0001_0043_2_00_00. dat 86203. 16934585571 87819. 6330
QUTPUT_FI LE=gl a06_002_11_0001_0043_3_00_00. dat 87819. 63315010069 89106. 5792
QUTPUT_FI LE=gl a06_002_11_0001_0043_4_00_00. dat 89106. 57938003541 90000. 0000
#
# Qutput QAPO1 files
#
#QUTPUT_FI LE=qap06_002_11_0001_0028_2_00_00.dat 0.0 809. 241
#QUTPUT_FI LE=qap06_002_11_0001_0028_3_00_00. dat 809. 2425727844209 2096. 188
#QUTPUT_FI LE=qap06_002_11_0001_0028_4_00_00. dat 2096. 189746856693 3712. 697
#QUTPUT_FI LE=qap06_002_11 0001_0029_1_00_00. dat 3712.698326110836 4993. 457
#QUTPUT_FI LE=qap06_002_11_0001_0029_2_00_00. dat 4993. 45825195313 6609. 907
#QUTPUT_FI LE=qap06_002_11_0001_0029_3 00_00. dat 6609. 9085521698  7896. 863
#QUTPUT_FI LE=qap06_002_11_0001_0029_4 00_00. dat 7896. 864166259767 9513. 377
#QUTPUT_FI LE=qap06_002_11_0001_0030_1_00_00. dat 9513. 378553390508 10794. 1033
#QUTPUT_FI LE=qap06_002_11_0001_0030_2_00_00. dat 10794. 10340309143 12410. 5223
#QUTPUT_FI LE=qap06_002_11 0001_0030_3 00_00. dat 12410.52243232727 13697. 4858
#QUTPUT_FI LE=qap06_002_11_0001_0030_4_00_00. dat 13697. 48594284058 15314. 0196
#QUTPUT_FI LE=qap06_002_11_0001_0031_1_00_00. dat 15314. 01978492737 16594. 7217
#QUTPUT_FI LE=qap06_002_11_0001_0031_2_00_00. dat 16594. 72188949585 18211. 1125
#QUTPUT_FI LE=qap06_002_11_0001_0031_3_00_00. dat 18211. 11265182495 19498. 0962
#QUTPUT_FI LE=qap06_002_11_0001_0031_4_00_00. dat 19498. 09636116027 21114. 6619
#QUTPUT_FI LE=qap06_002_11 0001_0032_1_00_00.dat 21114. 6620464325 22395. 3603
#QUTPUT_FI LE=qap06_002_11_0001_0032_2_00_00. dat 22395. 36043167115 24011. 7149
#QUTPUT_FI LE=qap06_002_11_0001_0032_3 00_00. dat 24011. 71508789062 25298. 7015
#QUTPUT_FI LE=qap06_002_11_0001_0032_4_00_00. dat 25298. 70168685913 26915. 3237
#QUTPUT_FI LE=qap06_002_11_0001_0033_1_00_00. dat 26915. 32384872437 28196. 0794
#QUTPUT_FI LE=qap06_002_11_0001_0033_2_00_00. dat 28196. 07951164245 29812. 4557
#QUTPUT_FI LE=qap06_002_11 0001_0033_3 00_00. dat 29812. 45585441589 31099. 4266
#QUTPUT_FI LE=qap06_002_11_0001_0033_4_00_00. dat 31099. 42674636841 32716. 0153
#QUTPUT_FI LE=qap06_002_11_0001_0034_1_00_00. dat 32716. 01546287537 33996. 7782
#QUTPUT_FI LE=qap06_002_11_0001_0034_2_00_00. dat 33996. 77839279176 35613. 2308
#QUTPUT_FI LE=qap06_002_11_0001_0034_3_00_00. dat 35613. 23098182678 36900. 2493
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#QUTPUT_FI LE=qap06_002_11_0001_0034_4_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0035_1_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0035_2_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0035_3_00_00.
#OUTPUT_FI LE=qap06_002_11_0001_0035_4_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0036_1_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0036_2_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0036_3_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0036_4_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0037_1_00_00.
#OUTPUT_FI LE=qap06_002_11_0001_0037_2_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0037_3_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0037_4_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0038_1_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0038_2_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0038_3_00_00.
#OUTPUT_FI LE=qap06_002_11_0001_0038_4_00_00.
#OUTPUT_FI LE=qap06_002_11_0001_0039_1_00_00.
#QUTPUT_FI LE=gap06_002_11_0001_0039_2_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0039_3_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0039_4_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0040_1_00_00.
#OUTPUT_FI LE=qap06_002_11_0001_0040_2_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0040_3_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0040_4_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0041_1_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0041_2_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0041_3_00_00.
#OUTPUT_FI LE=qap06_002_11_0001_0041_4_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0042_1_00_00.
#QUTPUT_FI LE=gap06_002_11_0001_0042_2_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0042_3_00_00.
#QUTPUT_FI LE=qap06_002_11_0001_0042_4_00_00.

QUTPUT_FI LE=qap06_002_11_0001_0043_1_00_00.

QUTPUT_FI LE=qap06_002_11_0001_0043_2_00_00.

QUTPUT_FI LE=qap06_002_11_0001_0043_3_00_00.

QUTPUT_FI LE=qap06_002_11_0001_0043_4_00_00.

#
# Qutput GLAL2-15
#

QUTPUT_FI LE=gl a12_002_11_0001_0015_0_00_00.
QUTPUT_FI LE=gl a13_002_11_0001_0015_0_00_00.
QUTPUT_FI LE=gl al4_002_11_0001_0015_0_00_00.
QUTPUT_FI LE=gl a15_002_11_0001_0015_0_00_00.
QUTPUT_FI LE=gl a12_002_11_0001_0029_0_00_00.
QUTPUT_FI LE=gl a13_002_11_0001_0029_0_00_00.
QUTPUT_FI LE=gl al4_002_11_0001_0029_0_00_00.
QUTPUT_FI LE=gl a15_002_11_0001_0029_0_00_00.
QUTPUT_FI LE=gl a12_002_11_0001_0043_0_00_00.
QUTPUT_FI LE=gl a13_002_11_0001_0043_0_00_00.
QUTPUT_FI LE=gl a14_002_11_0001_0043_0_00_00.

QUTPUT_FI LE=gl a15_002_11_0001_0043_0_00_00.
#
# Qutput QAP12-15
#

QUTPUT_FI LE=gap12_002_11_0001_0015_0_00_00.
QUTPUT_FI LE=gap13_002_11_0001_0015_0_00_00.
QUTPUT_FI LE=gap14_002_11_0001_0015_0_00_00.
QUTPUT_FI LE=gap15_002_11_0001_0015_0_00_00.

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat

dat
dat
dat
dat

36900.
38516
39797
41414.
42701
44317
45598.
47214.
48501
50118
51398.
53015
54302.
55918
57199
58816
60102
61719
63000.
64616
65903.
67520.
68800.
70417
71704.
73320.
74601
76218
77505.
79121
80402
82018
83305.
84922.
86203
87819
89106

24942398072
78340911865
5229358673

01569366455
03302001953
51625061035
25011253358
75605964661
73713684082
20228576659
93340110779
42249679565
38463401794
86377334594
60638999939
06575965881
99510955811
49444770813
24435997009
65480613708
58601570129
14766693115
89943885803
28507995605
25399780273
85427284241
6384601593

05654525757
02574920654
61704063416
44136810303
88746261597
82425117493
36461639404
16934585571
63315010069
57938003541

0 03712.
0 03712.
0.0 03712.
0.0 03712.

6983
6983
6983
6983

0.
0

38516
39797
41414.
42701
44317
45598.
47214.
48501
50118
51398.
53015
54302.
55918
57199
58816
60102
61719
63000.
64616
65903
67520.
68800.
70417
71704.
73320.
74601
76218
77505.
79121
80402
82018
83305.
84922
86203
87819
89106
90000.

3712. 6983
3712. 6983
3712. 6983
3712. 6983

84922. 3646
84922. 3646
84922. 3646
84922. 3646

84922. 3646 90000. 0000
84922. 3646 90000. 0000
84922. 3646 90000. 0000
84922. 3646 90000. 0000

03712. 6983
03712. 6983
03712. 6983

0.0
0.0
0.0
0.0 03712. 6983

7833
5228
0155
0329
5161
2500
7559
7370
2021
9333
4223
3845
8636
6062
0656
9950
4943
2442
6547
5859
1475
8993
2849
2538
8541
6383
0564
0253
6169
4412
8873
8241
3645
1692
6330
5792
0000
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QUTPUT_FI LE=gap12_002_11_0001_0029_0_00_00.
QUTPUT_FI LE=gap13_002_11_0001_0029 0 00_00.
QUTPUT_FI LE=gap14_002_11_0001_0029 0 00_00.
QUTPUT_FI LE=gap15_002_11_0001_0029 0 00_00.
QUTPUT_FI LE=gap12_002_11_0001_0043_0_00_00.
QUTPUT_FI LE=gap13_002_11_0001_0043_0_00_00.
QUTPUT_FI LE=gap14_002_11_0001_0043 0_00_00.
QUTPUT FI LE=gap15_002_11_0001_0043 0_00_00.

- S Execution Control
WAVEFCRM PROCESS=NONE
ELEVATI ON_PROCESS=ALL
SURFACE _TYPE=ALL

- S End of Control File

dat
dat
dat
dat
dat
dat
dat
dat

3712. 6983 84922. 3646
3712. 6983 84922. 3646
3712. 6983 84922. 3646
3712. 6983 84922. 3646
84922. 3646 90000. 0000
84922. 3646 90000. 0000
84922. 3646 90000. 0000
84922. 3646 90000. 0000
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Section 9

GLAS_Atm

9.1 Function

GLAS_Atm uses algorithms defined in the GLAS Atmosphere ATBD to determine
the radiative forcing and vertically resolved atmospheric heating rate due to cloud
and aerosol by directly observing the vertical structure and magnitude of cloud and
aerosol parameters that are important for the radiative balance of the earth-atmo-
sphere system. Additionally, these algorithms will perform computations to measure
the height of atmospheric transition layers (inversions) which are important for
dynamics and mixing, the planetary boundary layer and lifting condensation level.

In its most basic execution, GLAS_Atm reads GLAS Level-1A GLAO2 files and requi-
site ancillary files to create GLAS L1B and 2 Atmosphere product files (GLAO07-11).
However, in some execution scenarios, GLAS_Atm can read the GLAOQ7 file created in
a previous execution to produce GLA08-11 products.GLAS_Atm uses the ANCO07
files for constants and error/status messages. It uses the ANC12 DEM files to deter-
mine a preliminary elevation from a global Digital Elevation Model. It uses the
ANC13 file to determine the geoid, ANC18 for reference standard atmosphere mea-
surements and ANCO1 for meteorological information. It uses ANCQ9 for precision
attitude, and ANC08/ANC24 for precision orbit information.

GLAS_Atm should be run once after successful execution of GLAS_LOproc.
GLAS_Atm permits multi-granule input/output files, input/output time selection,
selected execution, and reprocessing.

9.2 Input Files

Table 9-1 lists the inputs files to GLAS_Atm. Files which are specific to GLAS_Atm
are documented in this section. See the appropriate section of this document or the
GLAS Data Products Specifications Volumes for details regarding the non-specific
files.

Table 9-1 GLAS_Atm Inputs

File Spec Type Source Short Description

gla02* .dat Level-1A Product GLAS_L1A L1A Atmosphere product file.

anc07*_00.dat

Static Ancillary

Science Team

Error file.

anc07*_01.dat

Static Ancillary

Science Team

Global constants file.

anc07*_02.dat

Static Ancillary

Science Team

Atm constants file.

anc07*_05.dat

Static Ancillary

Science Team

L1A constants file.

ancl2* 00.dat

Static Ancillary

Science Team

DEM file.

November 2001

Page 9-1

Version 2.0



GSAS User’s Guide

GLAS_Atm

Table 9-1 GLAS_Atm Inputs

File Spec Type Source Short Description

ancl2* 0l.dat Static Ancillary Science Team DEM mask file.

ancl3*.dat Static Ancillary Science Team Geoid file.

ancl8*.dat Static Ancillary Science Team Standard atmosphere file.

anc30*.dat Static Ancillary Science Team Global aerosol categorization
map file.

anc31*.dat Static Ancillary Science Team Aerosol tropospheric classifica-
tion map file.

anc35*.dat Static Ancillary Science Team Ozone file.

anc08*.dat Dynamic Ancillary UTexas Precision Orbit file.

anc09*.dat Dynamic Ancillary UTexas Precision Attitude file.

anc24*.dat Dynamic Ancillary UTexas Rotation Matrix file.

anc36*.dat Dynamic Ancillary atm_util Atmosphere Calibration file.

anc0l*.dat Dynamic Ancillary met_util Meteorological subset files.
Data sets at times before and
after the time of the profile are
interpolated to the time of the
profile. If either of the ANCO1
data sets are missing, then the
available ANCO1 data set is
used without interpolation. If no
ANCO1 data sets are available,
then standard atmosphere data
are used instead.

Control File Control ISIPS Operations Control file.

921 Control File

The control file format and common elements are documented in Section 5 of this
document. Elements specific to GLAS_Atm are described here.

The control file section delimiter for GLAS_Atm is:
=GLAS At m

In order to satisfy the partial-processing/reprocessing requirement, GLAS_Atm can
perform limited processing based on execution flags within the control file. The flags
and the processes they control are defined in Table 9-2.

Combinations of the execution flags are allowed. For example, to perform from back-
scatter to end and no POD, the control file would have the following entries:

ATMOSPHERE PROCESS=A bs to_end
ATMOSPHERE PROCESS=A no_pod
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Table 9-2 GLAS_Atm Control Flags

Flag Significance
ATMOSPHERE_PROCESS=None Indicates that GLAS_Atm should perform no pro-
cessing.
ATMOSPHERE_PROCESS=A bs to_end Indicates that GLAS_Atm should perform all pro-

cessing from backscatter-to-end.

ATMOSPHERE_PROCESS=A_bs_only Indicates that GLAS_Atm should perform back-
scatter-only processing.

ATMOSPHERE_PROCESS=A_cld_to_end Indicates that GLAS_Atm should perform pro-
cessing from cloud-to-end.

ATMOSPHERE_PROCESS=A _no_pod Indicates that GLAS_Atm should not perform
precision orbit determination.

ATMOSPHERE_PROCESS=ALL Indicates that GLAS_Atm should perform all pro-
cessing from backscatter-to-end, including preci-
sion orbit determination.

9.3 Output Files

Table 9-3 lists the outputs created by GLAS_Atm. See the appropriate section of this
document or the GLAS Data Products Specifications Volumes for details regarding
the output files

Granule boundaries are designated by specifying start and stop times on the
OUTPUT _FILE control file entries.

Of importance is the relationship between the execution flags and the output prod-
ucts. If a particular execution flag is present in the control file, then the corresponding
output file type must be present as well. Table 9-4 shows the relationship between
output products and execution flags.These relationships will be more fully defined in
the next section.

9.4 Processing and Reprocessing Scenarios

GLAS_Atm supports full and partial processing scenarios. Control file entries are
show for each supported scenario and define the requisite execution flags as well as
input and output files. Only those control file entries unique to the particular process-
ing scenario are show for brevity. Additionally, even though multiple files of the
same time may be needed, a single instance is show.

Time-selected processing may also be performed by specifying specific start and stop
times on the INPUT_FILE and OUTPUT _FILE control file entries.
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Table 9-3 GLAS_Atm Outputs

File Spec

Type

Destination

Short Description

gla07*.dat

L1B Atm Product

Archive

L1B Global Backscatter product
file. Contains full 532 nm and
1064 nm calibrated attenuated
backscatter profiles at 5 times
per second, and from 10 to -1
km, at 40 times per second.
Also included will be calibration
coefficient values and molecular
backscatter profiles at once per
second.

gla08*.dat

L2 Atm Product

Archive

L2 Planetary Boundary Layer
and Elevated Aerosol Layer
Height product file. Contains
elevated aerosol layer height
data consisting of top and bot-
tom heights for up to 5 aerosol
layers below 20 km at once per
4 seconds, and top and bottom
heights for up to 3 aerosol layers
above 20 km at once per 20
seconds.

gla09*.dat

L2 Atm Product

Archive

L2 Cloud Layer Height product
file. Contains top and bottom
heights for up to 10 layers below
20 km at once per 4 seconds,
once per second, 5 times per
second, and 40 times per sec-
ond (below 4 km only). Ground
heights will also be provided at
each resolution.

glal0*.dat

L2 Atm Product

Archive

L2 Aerosol Vertical Structure
product file. Contains cloud and
aerosol backscatter and extinc-
tion cross section profiles.

glall*.dat

L2 AtmProduct

Archive

L2 Thin Cloud/Aerosol product
file. Contains optical depths for
clouds for up to 10 layers, the
planetary boundary layer, and
aerosols for up to 8 layers.

gap07*.dat

L2 Atm Quality

QA

L1B Global Backscatter quality
file.

gap08*.dat

L2 Atm Quality

QA

L2 Planetary Boundary Layer
and Elevated Aerosol Layer
Height quality file.
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Table 9-3 GLAS_Atm Outputs

File Spec Type Destination Short Description

gap09*.dat L2 Atm Quality QA L2 Cloud Layer Height quality
file.

gapl0*.dat L2 Atm Quality QA L2 Aerosol Vertical Structure
quality file.

gapll*.dat L2 Atm Quality QA L2 Thin Cloud/Aerosol quality
file.

anc06*.dat Dynamic Ancillary ISIPS Operations Standard metadata/processing
log file.

Table 9-4 GLAS_Atm Execution Flags and Output Products

Execution Flag Required Output Product

ATMOSPHERE_PROCESS=A bs to_end gla07*.dat, gap07*.dat, gla08*.dat, gap08*.dat,
gla09*.dat, gap09*dat, glal0*.dat, gap10*.dat,
glall*.dat gapll*.dat

ATMOSPHERE_PROCESS=A_bs_only gla07*.dat, gap07*.dat,

ATMOSPHERE_PROCESS=A_cld_to_end gla08*.dat, gap08*.dat, gla09*.dat, qap09*dat,
glal0*.dat, gap10*.dat, glall*.dat gapll*.dat

9.4.1 Standard Processing

This scenario is used for normal Atmosphere processing, creating GLA07, GLAOS,
GLAOQ09, GLA10 and GLAL11 data from GLAO2 and the requisite ANC files. All files
listed in Table 9-1 and Table 9-3 are required. The following execution flag is required:

ATMOSPHERE_PROCESS=A bs_t o_end
9.4.2 Partial Processing: Backscatter

This scenario is used for backscatter-only Atmosphere processing, creating GLAQO7
data from GLAO2 and the requisite ANC files. All files listed in Table 9-1 and Table 9-
3 are required, with the following exceptions:

e GLAO08-11 output files are not required.
= QAPO08-11 output files are not required.

The following execution flag is required:
ATMOSPHERE_PROCESS=A bs_onl y

9.4.3 Partial Processing/Re-Processing: Cloud-to-End

This scenario is used for cloud-to-end Atmosphere-related data, creating GLAO08-11
data from selected GLAO7 products (created during a previous execution of
GLAS_Atm) and the requisite ANC files. All files listed in Table 9-1 and Table 9-3 are
required, with the following exception:
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< GLAO7 is required as an input file, but not an output file.
The following execution flag is required:
ATMOSPHERE PROCESS=A cld to _end

9.5 Startup and Termination

This is an overview of the steps necessary to run GLAS_Atm. Specific operational
procedures for each of the supported scenarios are provided in the ISIPS Operational
Procedures Manual.

9.5.1 Setup a Runtime Directory

The suggested method of running GLAS_Atm is to emulate what the SDMS will do.
The SDMS will create a temporary directory and link all necessary files into it. For
example, to setup a GLAS_Atm run, one would perform the following steps (Desig-
nate TEMP_DIR as the temporary directory and DATA_DIR as the location in which
input data for this job has been staged):

mkdir STEMP_DIR

cd $TEMP_DIR

In -s SGLAS HOME/bin/GLAS_Atm .
In -s $GLAS HOME/Ilib/* .

In -s SGLAS_HOME/data/anc*.dat .
In -s SDATA_DIR/*.dat .

95.2 Create a Control File

GLAS_Atm is designed to take the name of a control file as a command-line argu-
ment. The suggested method of creating a control file is by copying a template from
the $GLAS_HOME/data directory and modifying it with desired input/output file-
names and data processing options.

cp $GLAS_HOME/datascf_glas_atm.ctl ./control_file_name
vi ./control_file_name

953 Run the PGE

Error and status messages will be displayed on screen (stdout) and recorded in the
ANCO6 file.

/GLAS_Atm control_file_name
9.54 Run-Time Statistics

GLAS_Atm processes 25 hours of GLAS data in approximately four hours. This may
vary due to hardware load and data dependencies.

955 Termination

The process will terminate automatically upon reaching the end of all input data. The
log/metadata file (ANCO06*) must be examined to determine runtime success. Addi-
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tionally, the process will return a result code to the operating system which may be
used to programatically determine success or failure (O=success, 3=fatal error).

9.6 Error and Warning Messages

All GSAS error and warning messages are numerically listed in Appendix D.

9.7 Recovery Steps

If GLAS_Atm terminates with an error:

1) Review error and status messages in the ANCO6 file or on stdout to deter-
mine source or location of problem.

2) Correct the problem
3) Remove previous output files
4) Re-run the software

In case of a problematic error, which cannot be easily diagnosed, debug versions of
GLAS_Atm will be available for test use. This is, however, more of a developer proce-
dure than a user procedure. Software users should contact the GSAS Development
Team for more instructions

9.8 Sample GLAS_Atm Control File

This sample control file processes 25 hours of GLAS data. Inputs include granules
two-rev each) of GLAO2 created by GLAS_L1A, corresponding ANC36 files created
by atm_anc, and meteorological files created by met_util. Outputs include GLAOQ7-
GLAL1l and the corresponding QAP files. The GLAQ07/QAPOQ7 files are two-rev gran-
ules with start and stop times matching the corresponding GLAO2 input files. The
GLAO08-11 and QAP08-11 are fourteen rev granules with start and stop times match-
ing the start and stop times of the set of GLAO2 files from which these files are cre-
ated. In this example, all Atmosphere computations are performed.

=@.AS_ATM
#
Heomm - - Execution | nformation
#
EXEC KEY=p2t 1
DATE_GENERATED=18 Sept enber 2001
CPERATCRSj | ee
#
S Static ANC Fil es
#
# Input ANX7 Files : OO=error, 0l=gl obal, 02=atnosphere, 05=L1A
#

| NPUT_FI LE=anc07_001_01_00. dat 0000000 1000000
| NPUT_FI LE=anc07_001_01_01.dat 0000000 1000000
| NPUT_FI LE=anc07_001_01_02.dat 0000000 1000000
| NPUT_FI LE=anc07_001_01_05. dat 0000000 1000000
#
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# Input DEMFiles : 00 = DEM 01=Mask

#
I NPUT_FI LE=anc12_000_00_00. dat 0000000 1000000
I NPUT_FI LE=anc12_000_00_01. dat 0000000 1000000

#
# Input Geoid File
#
I NPUT_FI LE=anc13_001_01_00. dat 0000000 1000000
#
# I nput Standard At nosphere File
#
I NPUT_FI LE=anc18_001_01_00. dat 0000000 1000000
#
# Input Trop and Aerosol map Files
#

| NPUT_FI LE=anc30_001_01_00. dat 0000000 1000000
| NPUT_FI LE=anc31_001_01_00.dat 0000000 1000000

z I nput Czone File
#I NPUT_FI LE=anc35_001_01_00. dat 0000000 1000000
Z ---------- Dynam c ANC Fil es
z PCD (precision) - Stop time MIST be > stop time of data !!!
#I NPUT_FI LE=anc08_001_20000101_000000_01_00. dat 0000000 1000000
Z PAD
#
I NPUT_FI LE=anc09_001_20000101_000000_01_00. dat 0000000 1000000
z Rotation Matri x
#I NPUT_FI LEFanc24_001_20000101_000000_01_00. dat 0000000 1000000
z Calibration Coefficient File
#

I NPUT_FI LE=anc36_002_11_0001_0027_0_00_00. dat 0000000. 00 0003712. 69
I NPUT_Hl LE=anc36_002_11_0001_0029_0_00_00. dat 0003712. 70 0015314. 01
I NPUT_HFI LE=anc36_002_11_0001_0031_0_00_00. dat 0015314. 02 0026915. 32
I NPUT_FI LE=anc36_002_11_0001_0033_0_00_00. dat 0026915. 33 0038516. 78
I NPUT_FI LE=anc36_002_11_0001_0035_0_00_00. dat 0038516. 79 0050118. 20
I NPUT_HFI LE=anc36_002_11_0001_0037_0_00_00. dat 0050118. 21 0061719. 49
I NPUT_FI LE=anc36_002_11_0001_0039_0_00_00. dat 0061719. 50 0073320. 85
I NPUT_HFl LE=anc36_002_11_0001_0041_0_00_00. dat 0073320. 86 0084922. 36
I NPUT_FI LE=anc36_002_11_0001_0043_0_00_00. dat 0084922. 37 0089999. 00

#

# Input MET files

#
I NPUT_FI LE=anc01_001_20000101_060000_01_00. dat -21601.00 00000. 00
I NPUT_HFl LE=anc01_001_20000101_060000_01_01. dat -21601.00 00000. 00
I NPUT_FI LE=anc01_001_20000101_060000_01_02. dat -21601. 00 00000. 00
I NPUT_FI LE=anc01_001_20000101_060000_01_03. dat -21601. 00 00000. 00
I NPUT_FI LE=anc01_001_20000101_060000_01 04.dat -21601.00 00000. 00
I NPUT_FI LE=anc01_001_20000101_120000_01_00.dat 00000.00 21600. 00
I NPUT_FI LE=anc01_001_20000101_120000_01_01.dat 00000.00 21600. 00
I NPUT_HFl LE=anc01_001_20000101_120000_01_02. dat 00000. 00 21600. 00
I NPUT_FI LE=anc01_001_20000101_120000_01_03. dat 00000. 00 21600. 00

Version 2.0 Page 9-8 November 2001



GLAS_Atm GSAS User’s Guide

| NPUT_FI LE=anc01_001_20000101_120000_01_04.dat 00000.00 21600.00
I NPUT_FI LE=anc01_001_20000101_180000_01_00.dat 21600.00 43200. 00
| NPUT_FI LE=anc01_001_20000101_180000_01 01.dat 21600.00 43200.00
| NPUT_FI LE=anc01_001_20000101_180000_01_02.dat 21600.00 43200. 00
| NPUT_FI LE=anc01_001_20000101_180000 01 03.dat 21600.00 43200.00
| NPUT_FI LE=anc01_001_20000101_180000 01 04.dat 21600.00 43200. 00
| NPUT_FI LE=anc0O1_001_20000102_000000_01_00.dat 43200.00 64800. 00
| NPUT_FI LE=anc01_001_20000102_000000_01_01.dat 43200.00 64800. 00
| NPUT_FI LE=anc01_001_20000102_000000_01_02.dat 43200.00 64800. 00
| NPUT_FI LE=anc01_001_20000102_000000_01_03.dat 43200.00 64800. 00
| NPUT_FI LE=anc01_001_20000102_000000_01 04.dat 43200.00 64800. 00
| NPUT_FI LE=anc01_001_20000102_060000_01 00.dat 64800.00 86400. 00
| NPUT_FI LE=anc0O1_001_20000102_060000_01 01.dat 64800.00 86400. 00
| NPUT_FI LE=anc01_001_20000102_060000_01_02.dat 64800.00 86400. 00
| NPUT_FI LE=anc01_001_20000102_060000_01_03.dat 64800. 00 86400. 00
| NPUT_FI LE=anc01_001_20000102_060000_01_04.dat 64800.00 86400. 00
| NPUT_FI LE=anc01_001_20000102_120000_01_00.dat 86400. 00 108000. 00
| NPUT_FI LE=anc0O1_001_20000102_120000_01 01.dat 86400. 00 108000. 00
| NPUT_FI LE=anc01_001_20000102_120000_01_02.dat 86400. 00 108000. 00
| NPUT_FI LE=anc01_001_20000102_120000_01_03.dat 86400. 00 108000. 00
| NPUT_FI LE=anc01_001_20000102_120000_01_04.dat 86400. 00 108000. 00
| NPUT_FI LE=anc01_001_20000102_180000_01_00.dat 108000.00 129600. 00
| NPUT_FI LE=anc01_001_20000102_180000 01 01.dat 108000.00 129600. 00
| NPUT_FI LE=anc0O1_001_20000102_180000 01 02.dat 108000.00 129600. 00
| NPUT_FI LE=anc0O1_001_20000102_180000_01_03.dat 108000.00 129600. 00
| NPUT_FI LE=anc01_001_20000102_180000_01_04.dat 108000.00 129600. 00

- S — Input QLA Files
#

# Input GLAD2 Files

#

| NPUT_FI LE=gl a02_002_11_0001_0027_0_00_00. dat 0000000. 00 0003712. 69
| NPUT_FI LE=gl a02_002_11_0001_0029_0_00_00. dat 0003712. 70 0015314. 01
| NPUT_FI LE=gl a02_002_11_0001_0031_0_00_00. dat 0015314.02 0026915. 32
I NPUT_FI LE=gl a02_002_11_0001_0033_0_00_00. dat 0026915. 33 0038516. 78
| NPUT_FI LE=gl a02_002_11_0001_0035_0_00_00. dat 0038516. 79 0050118. 20
| NPUT_FI LE=gl a02_002_11_0001_0037_0_00_00. dat 0050118.21 0061719. 49
| NPUT_FI LE=gl a02_002_11_0001_0039_0_00_00. dat 0061719.50 0073320. 85
| NPUT_FI LE=gl a02_002_11_0001_0041_0_00_00. dat 0073320.86 0084922. 36
| NPUT_FI LE=gl a02_002_11_0001_0043_0_00_00. dat 0084922. 37 0089999. 00

R R Qutput ANC Files

z Qut put ANCO6

#QJT PUT_FI LE=anc06_p3t 1. dat 0000000 1000000
z ---------- Qutput GLA Files

z CQut put gl a07 Files (2 revs/granul e)

#

QUTPUT_FI LE=gl a07_002_11_0001_0027_0_00_00. dat 0000000. 00 0003712. 69
QUTPUT_FI LE=gl a07_002_11_0001_0029_0_00_00.dat 0003712.70 0015314.01
QUTPUT_FI LE=gl a07_002_11_0001_0031_0_00_00.dat 0015314.02 0026915. 32
QUTPUT_FI LE=gl a07_002_11_0001_0033_0_00_00. dat 0026915. 33 0038516. 78
QUTPUT_FI LE=gl a07_002_11_0001_0035_0_00_00. dat 0038516. 79 0050118. 20
QUTPUT_FI LE=gl a07_002_11_0001_0037_0_00_00. dat 0050118.21 0061719. 49
QUTPUT_FI LE=gl a07_002_11_0001_0039_0_00_00. dat 0061719.50 0073320. 85
QUTPUT_FI LE=gl a07_002_11_0001_0041_0_00_00.dat 0073320.86 0084922. 36
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QUTPUT_FI LE=gl a07_002_11_0001_0043_0_00_00. dat 0084922. 37 0089999. 00
#
# Qutput gl a08 (14 revs/granul e)
#
QUTPUT_FI LE=gl a08_002_11_0001_0015_0_00_00. dat 0000000. 00 0003712. 69
QUTPUT_FI LE=gl a08_002_11 0001_0029_0_00_00. dat 0003712. 70 0084922. 36
QUTPUT_FI LE=gl a08_002_11_0001_0043_0_00_00. dat 0084922. 37 0089999. 00
#
# Qutput gla09 (14 revs/granul e)
#
QUTPUT_FI LE=gl a09_002_11 0001_0015_0_00_00. dat 0000000. 00 0003712. 69
QUTPUT_FI LE=gl a09_002_11 0001_0029_0_00_00. dat 0003712. 70 0084922. 36
QUTPUT_FI LE=gl a09_002_11_0001_0043_0_00_00. dat 0084922. 37 0089999. 00
#
# Qutput Q.A10 (14 revs/granul e)
#
QUTPUT_FI LE=gl a10_002_11_0001_0015_0_00_00. dat 0000000. 00 0003712. 69
QUTPUT_FI LE=gl a10_002_11_0001_0029_0_00_00. dat 0003712. 70 0084922. 36
QUTPUT_FI LE=gl a10_002_11_0001_0043_0_00_00. dat 0084922.37 0089999. 00
#
# Qutput AQA11 (14 revs/granul e)
#
QUTPUT_FI LE=gl a11_002_11_0001_0015_0_00_00. dat 0000000. 00 0003712. 69
QUTPUT_FI LE=gl a11_002_11 0001_0029_0_00_00. dat 0003712. 70 0084922. 36
QUTPUT_FI LE=gl a11_002_11_0001_0043_0_00_00.dat 0084922.37 0089999. 00

#

R R Qutput QAP Files

#

# Qutput gap07 Files (2 revs/granul e)
#

QUTPUT_FI LE=gap07_002_11_0001_0027_0_00_00. dat 0000000. 00 0003712. 69
QUTPUT_FI LE=gap07_002_11_0001_0029 0_00_00. dat 0003712.70 0015314. 01
QUTPUT_FI LE=qap07_002_11 0001_0031_0_00_00.dat 0015314.02 0026915. 32
QUTPUT_FI LE=qap07_002_11 0001_0033_0_00_00. dat 0026915. 33 0038516. 78
QUTPUT_FI LE=qap07_002_11_0001_0035_0_00_00. dat 0038516. 79 0050118. 20
QUTPUT_FI LE=qap07_002_11 0001_0037_0_00_00. dat 0050118.21 0061719. 49
QUTPUT_FI LE=gap07_002_11_0001_0039_0_00_00. dat 0061719.50 0073320. 85
QUTPUT_FI LE=gap07_002_11_0001_0041_0_00_00. dat 0073320.86 0084922. 36
QUTPUT_FI LE=qap07_002_11 0001_0043_0_00_00. dat 0084922. 37 0089999. 00

#

# Qutput gap08-11 (14 revs/granul e)

#

QUTPUT_FI LE=gap08_002_11_0001_0015_0_00_00. dat 0000000. 00 0003712. 69
QUTPUT_FI LE=qap08_002_11_0001_0029 0_00_00. dat 0003712.70 0084922. 36
QUTPUT_FI LE=qap08_002_11 0001_0043_0_00_00. dat 0084922. 37 0089999. 00

#

QUTPUT_FI LE=qap09_002_11 0001_0015_0_00_00. dat 0000000. 00 0003712. 69
QUTPUT_FI LE=qap09_002_11 0001_0029_0_00_00. dat 0003712. 70 0084922. 36
QUTPUT_FI LE=gap09_002_11_0001_0043_0_00_00. dat 0084922.37 0089999. 00

#

QUTPUT_FI LE=qap10_002_11 0001_0015_0_00_00.dat 0000000. 00 0003712. 69
QUTPUT_FI LE=qap10_002_11 0001_0029_0_00_00. dat 0003712. 70 0084922. 36
QUTPUT_FI LE=qap10_002_11_0001_0043_0_00_00. dat 0084922. 37 0089999. 00

#

QUTPUT_FI LE=gap11_002_11_0001_0015_0_00_00.dat 0000000.00 0003712. 69
QUTPUT_FI LE=gap11_002_11_0001_0029 0_00_00.dat 0003712.70 0084922. 36
QUTPUT_FI LE=gap11_002_11 0001_0043_0_00_00.dat 0084922.37 0089999. 00

e e Execution Control
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#

ATMOSPHERE PROCESS=ALL

#

- S End of Control File
#
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Section 10

GLAS Reader

10.1 Function

GLAS_Reader reads nearly all GLAS product and ancillary files and prints the data
contained within those files in human-readable format.

GLAS_Reader differs from other PGEs in that it has a rudimentary interface which
will let the user specify input files from the command line. As with control file speci-

fications, start and stop times are required along with the filename. The interface is
invoked when running GLAS_Reader with a control file argument.

GLAS_Reader performs no processing, but permits specification of what type of data
should be written to the text file. GLAS_Reader also supports input/output time

selection.

10.2 Input Files

Table 10-1 lists the potential inputs files to GLAS_Reader. All or some of these files
may be specified. Note, however, than GLAOO APID files may not be specified with-
out also specifying a corresponding ANC29 file. See the appropriate section of this
document or the GLAS Data Products Specifications Volumes for details regarding
the non-specific files.

Table 10-1 GLAS_Reader Inputs
File Spec Type Source Short Description
gla00*.dat/ Level-0 APID/ EDOS/ GLAS Level-0 APID files and
ANC29*.dat Dynamic Ancillary GLAS_LOproc the requisite ANC29 index file.

anc01*_7??.dat

Dynamic Ancillary

met_util

Subsetted meteorological files.
There is a separate ANCO1 file
per data type. All of the ANCO1
files must be specified.

anc07*_00.dat

Static Ancillary

Science Team

GLAS error file.

anc07*_01.dat

Static Ancillary

Science Team

GLAS global constants file.

anc07*_02.dat

Static Ancillary

Science Team

GLAS waveform constants file.

anc07*_03.dat

Static Ancillary

Science Team

GLAS elevation constants file.

anc07*_04.dat

Static Ancillary

Science Team

GLAS atmosphere constants
file.

anc07*_05.dat

Static Ancillary

Science Team

GLAS L1A constants file.

anc08*.dat

Dynamic Ancillary

UTexas

Precision orbit file.

ancl2* 0l.dat

Static Ancillary

Science Team

DEM mask file.

November 2001

Page 10-1

Version 2.0




GSAS User’s Guide

GLAS_ Reader

Table 10-1 GLAS_Reader Inputs

File Spec Type Source Short Description
ancl3*.dat Static Ancillary Science Team Geoid file
ancl6*.dat Static Ancillary Science Team Ocean Tide file
ancl7*.dat Static Ancillary Science Team Load Tide file
ancl8*.dat Static Ancillary Science Team Standard Atmosphere file
anc30*.dat Static Ancillary Science Team Aerosol file
anc31*.dat Static Ancillary Science Team Troposphere file
Control File Control ISIPS Operations Control file.

10.2.1 Control File

The control file format and common elements are documented in Section 5 of this
document. Elements specific to GLAS_Reader are described here.

The control file section delimiter for GLAS_Reader is:

=GL.AS_ Reader

Where appropriate, GLAS_Reader can print different types of data to the output file.
The type of data printed is based on execution flags within the control file. The flags
and the data types they control are defined in Table 10-2.

Table 10-2 GLAS_Reader Control Flags

Flag

Significance

READER_OPTION=PRODUCT

Indicates that GLAS Reader should print product-
type data (scaled integers).

READER_OPTION=ALGORITHM

Indicates that GLAS_Reader should print data con-
verted as used in science algorithms.

READER_OPTION=SCALE

Indicates that GLAS_Reader should print the scale
factors.

READER_OPTION=ALL

Indicates that GLAS _Reader should print all of the
data types listed above.

Combinations of the execution flags are allowed. For example, to print both algo-
rithm and scale values, the control file would have the following entries:

READER_OPTI ON=ALGORI THM

READER_OPTI ON=SCALE
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10.3 Output Files

GLAS_Reader requires no OUTPUT _FILE specifications in the control file.
GLAS_Reader will create an output file for each type of input file requested.
GLAS_Reader will strip the ‘.dat’ from the specified input filename and replace it
with a “.txt’ extension. Time selection for the output files is based on the time speci-
fied with the input files.

A corresponding ANC29 file is required to process GLAQ0O APID files. When process-
ing GLAOO APID files, GLAS_Reader writes all output to the ANC29 text file, instead
of to individual APID files. The benefit of this is that the output is created in time-
aligned fashion. Also note that specific APID files may be processed even though the
ANC?29 file was created with a superset of the selected APIDs.

10.4 Startup and Termination

This is an overview of the steps necessary to run GLAS_Reader. Specific operational
procedures for each of the supported scenarios are provided in the ISIPS Operational
Procedures Manual.

10.4.1  Setup a Runtime Directory

The suggested method of running GLAS_Reader is to emulate what the SDMS will
do. The SDMS wiill create a temporary directory and link all necessary files into it. For
example, to setup a GLAS_Reader run, one would perform the following steps (Des-
ignate TEMP_DIR as the temporary directory and DATA_DIR as the location in
which input data for this job has been staged):

mkdir $TEMP_DIR

cd $TEMP_DIR

In -s SGLAS_HOME/bin/GLAS_Reader.
In -s $GLAS_HOME/Ilib/*.

In -s SGLAS_HOME/data/anc*.dat.

In -s $DATA_DIR/*.dat.

10.4.2 Create a Control File

GLAS_Reader is designed to take the name of a control file as a command-line argu-
ment. The suggested method of creating a control file is by copying a template from
the $GLAS_HOME/data directory and modifying it with desired input/output file-
names and data processing options.

cp $GLAS HOME/datascf_glas_reader.cf ./control_file_name
vi ./control_file_name

10.4.3 Run the PGE

Error and status messages will be displayed on screen (stdout) and recorded in the
ANCO6 file.

/GLAS_Reader control_file_name
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10.4.4 Run-Time Statistics

GLAS_Reader runtime is directly proportional to the amount of input file specified
and the type of output data requested.

10.4.5 Termination

The process will terminate automatically upon reaching the end of all input data. The
log/metadata file (ANCO06*) must be examined to determine runtime success. Addi-
tionally, the process will return a result code to the operating system which may be
used to programatically determine success or failure (O=success, 3=fatal error).

10.5 Error and Warning Messages

All GSAS error and warning messages are numerically listed in Appendix D.

10.6 Recovery Steps
If GLAS_Reader terminates with an error:

1) Review error and status messages in the ANCO06 file or on stdout to deter-
mine source or location of problem.

2) Correct the problem
3) Remove previous output files
4) Re-run the software

In case of a problematic error, which cannot be easily diagnosed, debug versions of
GLAS_Reader will be available for test use. This is, however, more of a developer
procedure than a user procedure. Software users should contact the GSAS Develop-
ment Team for more instructions

10.7 Sample GLAS_Reader Control File

This control file reads and writes 100 seconds of ANC29, ANC32, and GLAOO APIDs
17 and 19. It writes only Algorithm values to the output files. ANC32 data are written
in anc32_002_20000101_000000_01_00.txt. The ANC29 and GLAOO APID data are
written to anc29_002_20000101_000000_01_00.txt.

#
# This is the control file for the GLAS Reader.

Hemmm e e e - - Execution Information

=@.AS_Reader

EXEC_KEY=p3t la
DATE_GENERATED=08 August 2001
OPERATOR=) | ee

#
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T Dynam c ANC Fil es
#
# ANC29 and ANC32 files
#
| NPUT_FI LE=anc29_002_20000101 000000_01 00.dat 0O 100
| NPUT_FI LE=anc32_002_ 20000101 000000 01 00.dat 0O 100
#
# AA00 files
#
| NPUT_FI LE=gl a00_002_20000101 _000000_01_17.dat 0O 100
| NPUT_FI LE=gl a00_002_20000101 000000_01 19.dat 0O 100
#
R Execution Control
#
READER_OPTI ON=Al gori t hm
#
R End of Control File
#
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Section 11

MET Utility

11.1 Function

This utility, met_util, creates ANCO1 subset files (i.e. temperature, relative humidity,
etc.) from a meteorological (ANCA40) file. The ANCA40 file is a standard GRIB file
received from GSFC. The subset files are used as input for several of the GSAS PGEs.
met_util reads the ANCO7 file for error definitions.

met_util uses a subset of the standard GSAS control file with several modifications.
The format of the met_util will be fully documented in a later subsection. met_util
does not use an ANCO06 file, has no processing control and no time selection capabili-
ties.

met_util should be run before executing GLAS_Alt or GLAS_Atm (which require the
subsetted ANCOL files) for the corresponding span of data.

11.2 Input Files

Table 11-1 lists the inputs files to met_util. The ANCA40 file is the NCEP Global Analy-
sis, a 1-by-1 degree gridded data set with sampling every 6 hours. Variables
included are temperature, geopotential height, and relative humidity at standard
upper atmospheric pressure levels. The ANC40 files are in the GRIB format, which is
the WMO (World Meteorological Organization) standard for exchanging gridded
binary data.All of these files must be specified and named according to GSAS file
naming conventions.

Table 11-1 met_util Inputs

File Spec Type Source Short Description
anc40*.dat Dynamic Ancillary GSFC Standard MET file.
anc07*_00.dat Static Ancillary Science Team GLAS error file.
anc07*_06.dat Static Ancillary Science Team GLAS utility constants file.
Control File Control ISIPS Operations Control file.

11.2.1 Control File

The met_util control file is a subset of the standard GSAS control file. The basic for-
mat of this file is documented in Section 5 of this document. met_util does not use the
common elements used in other GSAS control files.

The control file section delimiter for met_util is:

=net _util
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The only keywords met_util uses are “INPUT_FILE”, “OUTPUT _FILE”, and the con-
trol file section delimiter. The “INPUT_FILE” and “OUTPUT _FILE” specifications do
not have start time and stop times.

11.3 Output Files

Table 11-2 lists the specific subset output files created by met_util. The five files are an
ASCII header file, a height file, a temperature file, a relative humidity file, and a pre-
cipitable water table file. The last four files are binary with no header.

Each record in the binary output file contains the global gridded values of the respec-
tive parameter at a particular pressure level. The first record is at the highest pres-
sure level, and the last record is at the lowest pressure level. The ASCII header file
lists the record number, location, date, pressure level, and parameter name (as read
from the MET file). Refer to http://wesley.wwb.noaa.gov/wgrib.html for details

Output files must be named according to standard GSAS naming conventions.

Table 11-2 met_util Outputs

File Spec Type Destination Short Description

anc01* _00.dat Dynamic Ancillary GSAS PGEs/ Subsetted meteorological
Archive header file.

anc01* 0l.dat Dynamic Ancillary GSAS PGEs/ Subsetted meteorological pre-
Archive cipitable water file.

anc01*_02.dat Dynamic Ancillary GSAS PGEs/ Subsetted meteorological height
Archive file.

anc01* 03.dat Dynamic Ancillary GSAS PGEs/ Subsetted meteorological rela-
Archive tive humidity file.

anc01* 04.dat Dynamic Ancillary GSAS PGEs/ Subsetted meteorological tem-
Archive perature file.

11.4 Startup and Termination

This is an overview of the steps necessary to run met_util. Specific operational proce-
dures for each of the supported scenarios are provided in the ISIPS Operational Pro-
cedures Manual.

11.4.1  Setup a Runtime Directory

The suggested method of running met_util is to emulate what the SDMS will do. The
SDMS will create a temporary directory and link all necessary files into it. For exam-
ple, to setup a met_util run, one would perform the following steps (Designate
TEMP_DIR as the temporary directory and DATA_DIR as the location in which input
data for this job has been staged):

mkdir STEMP_DIR
cd $STEMP_DIR
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In -s SGLAS_HOME/bin/met_util .

In -s $GLAS_HOME/bin/wgrib .

In -s $GLAS_HOME/bin/SDMS_met_script .
In -s SGLAS HOME/lib/* .

In -s $GLAS_HOME/data/anc*.dat .

In -s $DATA _DIR/*.dat .

11.4.2 Create a Control File

met_util is designed to take the name of a control file as a command-line argument.
The suggested method of creating a control file is by copying a template from the
$GLAS_HOME/data directory and modifying it with desired input/output filena-
mes and data processing options.

cp $GLAS_HOME/data/cf_met_util.ctl ./control_file_name
vi ./control_file_name

11.4.3 Run the PGE

Error and status messages will be displayed on screen (stdout) and recorded in the
ANCAOG6 file.

/met_util control_file_name
11.4.4  Run-Time Statistics

met_util subsets one file (6 hours) of meteorological data in less than a minute. This
may vary due to hardware load and data dependencies.

11.4.5 Termination

The process will terminate automatically upon reaching the end of all input data.
Standard output (stdout) must be examined to determine runtime success. Addition-
ally, the process will return a result code to the operating system which may be used
to programatically determine success or failure (O=success, 3=fatal error).

11.5 Error and Warning Messages

Fatal errors are generated if there is a problem opening or reading a file. When an
error occurs, an error message is printed to the standard output. It includes the error
number, severity, process name where the error occurred, a short description, and the
file name if the error occurred while accessing a file.

Errors possible from met_util with the severity and frequency include:
ERROR=- 10002 No control file specified
ERROR=- 10014 Unrecognized line in control file
ERROR=- 10015 Unknown val ue in keyword/val ue pair
ERROR=- 10017 I/ O Error Reading Control File
ERROR=- 10046 Error returned from scri pt
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ERROR=- 10047 Fil e nam ng conventions do not natch 3 1
The error severity and frequency may be modified as described in the error section.
Explanations of these errors follow:

Table 11-3 Error Resolution

Error Type Ensure that:
No control file specified - control file name is typed correctly on command line
Reading File - file is not available

- file is not corrupt - regenerate if necessary

Unrecognized line in control | - keywords have not been changed in control file
file - extraneous lines have not been added to control file
Unknown value in keyword/ | - input and output file names in control file conform to their correct
value pair naming conventions
File naming conventions do | - input and output file names in control file conform to their correct
not match naming conventions

- input and output file names match except for the last 7 characters

Error returned from script - the script and executable are linked into the directory where the
program is run
- disk space is available

11.6 Recovery Steps

If met_util terminates with an error:

1) Review error and status messages on stdout to determine source or location
of problem. Use Table 11-3 above for assistance.

2) Correct the problem
3) Remove previous output files
4) Re-run the software

In case of a problematic error, which cannot be easily diagnosed, debug versions of
met_util will be available for test use. This is, however, more of a developer proce-
dure than a user procedure. Software users should contact the GSAS Development
Team for more instructions

11.7 Sample met_util Control File

This control file creates subsetted ANCOL1 files from the input ANC40 meteorological
file.

= MET_UTIL
| NPUT_FI LE=anc40_000_20000101_120000_01. dat
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| NPUT_FI LE=anc07_000_00_00. dat

| NPUT_FI LE=anc07_000_00_06. dat

OUTPUT_FI LE=anc01_000_ 20000101 120000 _01_00. dat
OUTPUT_FI LE=anc01_000 20000101 120000 01 01. dat
OUTPUT_FI LE=anc01_000_20000101_120000_01_02. dat
OUTPUT_FI LE=anc01_000 20000101 120000 _01_03. dat
OUTPUT_FI LE=anc01_000 20000101 120000 01 _04. dat
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Section 12

Reformat Orbit Utility

12.1 Function

This utility, reforbit_util, processes a given Reference Orbit file for all ascending
equatorial crossings. Each ascending equatorial crossing will be given a track num-
ber. The first track west of Greenwich (or on Greenwich) will be assigned a Track
number of 1 and its time will be determined. All consecutive tracks after that (in
increasing time order) will be assigned numbers 2, 3, 4, and so on. All tracks that
were to the right of Track 1, will be wrapped around the last track on the left and
numbered accordingly.

reforbit_util uses a modified version of the standard GSAS control file. The format of
the reforbit_util control file will be fully documented in a later subsection.
reforbit_util does not use an ANCO06 file, has no processing control and no time selec-
tion capabilities.

reforbit_util should be run before executing GLAS_L1A, GLAS_Alt or GLAS_Atm
(which require SDMS to provide orbit information) for the corresponding span of
data.

12.2 Input Files

Table 12-1 lists the inputs files to reforbit_util. Refer to the "Interface Control Docu-
ment Between I-SIPS/ISF and CSR" for a description of the Reference orbit file.All of
these files must be specified and named according to GSAS file naming conventions.

Table 12-1 reforbit_util Inputs

File Spec Type Source Short Description
anc26*.dat Dynamic Ancillary UTexas Reference Orbit file.
anc07*_00.dat Static Ancillary Science Team GLAS error file.
anc07*_06.dat Static Ancillary Science Team GLAS Utility constants file.
Control File Control ISIPS Operations Control file.

12.2.1 Control File

The reforbit_util control file is a modified version of the standard GSAS control file.
The basic format of this file is documented in Section 5 of this document. reforbit_util
does not use the common elements used in other GSAS control files.

The control file section delimiter for reforbit_util is:

=reforbit_util
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The only keywords reforbit_util uses are “INPUT_FILE”, “INPUT_ERR?”,
“OUTPUT_FILE1”, and the control file section delimiter. These keyword specifica-
tions do not have start time and stop times. The keywords are used for the following
designations:

Table 12-2 reforbit_util Keywords

Keyword Value
INPUT_FILE Input reference orbit filename.
INPUT_ERR ANCO7 error filename

OUTPUT_FILE1 output reference orbit filename

12.3 Output File

reforbit_util creates one ASCII file (ANC22) as output. The first record will contain
the average period of the tracks, and the number of tracks in the reference orbit file.
Each subsequent record in the output file contains the longitude (in degrees E longi-
tude), the track number, the time in seconds relative to Track 1, the actual MJD time
(in days), and the seconds of day.

Table 12-3 reforbit_util Outputs

File Spec Type Destination Short Description

anc22*.dat Dynamic Ancillary SDMS/Archive Reference orbit file.

12.4 Startup and Termination

This is an overview of the steps necessary to run reforbit_util. Specific operational
procedures for each of the supported scenarios are provided in the ISIPS Operational
Procedures Manual.

12.4.1  Setup a Runtime Directory

The suggested method of running reforbit_util is to emulate what the SDMS will do.
The SDMS will create a temporary directory and link all necessary files into it. For
example, to setup a reforbit_util run, one would perform the following steps (Desig-
nate TEMP_DIR as the temporary directory and DATA_DIR as the location in which
input data for this job has been staged):

mkdir $STEMP_DIR

cd $STEMP_DIR

In -s SGLAS_HOME/bin/reforbit_util.
In -s $GLAS HOME/Ilib/*.

In -s $GLAS_HOME/data/anc*.dat.

In -s SDATA_DIR/*.dat.
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12.4.2 Create a Control File

reforbit_util is designed to take the name of a control file as a command-line argu-
ment. The suggested method of creating a control file is by copying a template from
the SGLAS_HOME/data directory and modifying it with desired input/output file-
names and data processing options.

cp $GLAS _HOME/data/cf reforbit_util.ctl ./control_file_name
vi ./control_file_name

12.4.3 Run the PGE

Error and status messages will be displayed on screen (stdout) and recorded in the
ANCO6 file.

/reforbit_util control_file_name
12.4.4  Run-Time Statistics

reforbit_util processes one orbit file in less than a minute. This may vary due to hard-
ware load and data dependencies.

12.4.5 Termination

The process will terminate automatically upon reaching the end of all input data.
Standard output (stdout) must be examined to determine runtime success. Addition-
ally, the process will return a result code to the operating system which may be used
to programatically determine success or failure (O=success, 3=fatal error).

12.5 Error and Warning Messages

Fatal errors are generated if there is a problem opening or reading a file. When an
error occurs, an error message is printed to the standard output. It includes the error
number, severity, process name where the error occurred, a short description, and the
file name if the error occurred while accessing a file.

Errors possible from reforbit_util with the severity and frequency include:
ERROR=- 10001 Error Opening File for Input
ERROR=- 10002 No control file specified
ERROR=- 10006 Error Opening File for Qutput
ERROR=- 10014 Unrecogni zed line in control file
ERROR=-10017 |1/ O Error Reading Control File
ERROR=- 10029 Error Returned From Scri pt
ERROR=- 50008 Val ue of cosine GI 1.0 in Geol oc
ERROR=- 50009 Val ue of cosine Lt -1.0 in Geol oc
ERROR=- 50010 Max Iterations exceeded in Geol oc

N NN W W W W W W
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ERROR=-50013 Error reading 10 consec recs in PODfile3 1
The error severity and frequency may be modified as described in the error section.
Explanations of these errors follow:

Table 12-4 Error Resolution

Error Type Ensure that:
No control file specified - control file name is typed correctly on command line
Reading File - file is available
- file is not corrupt - regenerate if necessary
Unrecognized line in control | - keywords have not been changed in control file
file - extraneous lines have not been added to control file

12.6 Recovery Steps

If reforbit_util terminates with an error:

1) Review error and status messages on stdout to determine source or location
of problem. Use Table 12-4 above for assistance.

2) Correct the problem
3) Remove previous output files
4) Re-run the software

In case of a problematic error, which cannot be easily diagnosed, debug versions of
reforbit_util will be available for test use. This is, however, more of a developer pro-
cedure than a user procedure. Software users should contact the GSAS Development
Team for more instructions

12.7 Sample reforbit_util Control File
This control file creates the ANC22 reference orbit file from the ANC26 input file.

= reforbit _util

| NPUT_FI LE=ranc26_000_20000101_120000_01. dat

| NPUT_FI LE=anc07_000_00_06. dat

OUTPUT_FI LE1=anc22_000_20000101_120000_01. dat
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Section 13

Create Granule Utility

13.1 Function

This utility, createGran_util, processes a given Predicted Orbit file and using a Refer-
ence Orbit ID file, creates 1/4 rev, 2 rev, and 14 rev granules. This utility will call the
createGranule subroutine to create two scratch files (a rev file, and a granule file).
The rev file will contain all the ascending equatorial crossings determined from the
predicted orbit file. The granule file will contain the +/- 50 degree latitude crossings.
The +/-50 degree latitude crossings will be designated by segment numbers. The seg-
ment numbers are defined in Table 13-1.

Table 13-1 Segment Description

Segment Description

Segment 1 start of +50 degree latitude crossing (on the ascending portion of the track),

Segment 2 start of +50 degree latitude crossing (on the descending portion of the track),

Segment 3 start of a -50 degree latitude crossing (on the descending portion of the track),

Segment 4 start of a -50 degree latitude crossing (on the ascending portion of the track).

This utility will then check the operation mode selected (i.e., Predict or Reference). If
the Reference mode is selected, then this utility will call the update_refTab subroutine
to calculate the begin track, and time into begin track for the relevant reference orbit
files. The Reference Orbit ID file (which is an input to this routine) will be updated
with this new information. If the Predict mode is selected, then the calc_granules
subroutine will be invoked. This routine will calculate the 1/4 rev, 2 rev, and 14 rev
granule information on the basis of information contained in the Reference Orbit ID
file and Predicted Orbit file. The calculated granule information will be written to
user specified files. The information from the 1/4 rev granules will be used along
with the appropriate track file to generate a SCF rev file. The SCF rev file will list the
rev numbers, start times of each rev tracks as well as the reference orbit repeat
ground track phase, reference orbit number and instance

createGran_util uses a modified version of the standard GSAS control file. The format
of the createGran_util control file will be fully documented in a later subsection.
createGran_util does not use an ANCO6 file, has no processing control and no time
selection capabilities.

createGran_util should be run before executing GLAS_L1A, GLAS_Altor
GLAS_Atm (which require SDMS to provide segment information) for the corre-
sponding span of data.
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13.2 Input Files

Table 13-2 lists the inputs files to createGran_util. Refer to the "Interface Control Doc-
ument Between I-SIPS/ISF and CSR" for a description of the Predicted orbit file.All of
these files must be specified and named according to GSAS file naming conventions.

Table 13-2 createGran_util Inputs

File Spec Type Source Short Description
anc26*.dat Dynamic Ancillary UTexas Predicted Orbit file.
anc42*.dat Dynamic Ancillary ISIPS Reference orbit table.

anc07*_00.dat Static Ancillary Science Team GLAS error file.

Control File Control ISIPS Operations Control file.

13.2.1

The createGran_util control file is a modified version of the standard GSAS control
file. The basic format of this file is documented in Section 5 of this document.
createGran_util does not use the common elements used in other GSAS control files.

Control File

The control file section delimiter for createGran_util is:
=createGran_util

createGran_util keyword file specifications do not have start time and stop times.
createGran_util uses the following keywords:

Table 13-3 createGran_util Keywords

Keyword Value

IN_REFORBFILE

Reference orbit ID file name.

IN_PREDORBFILE

Predicted orbit table file name.

IN_ERRORFILE

Ancillary error file name.

OUT_REFORBFILE

Reference orbit ID file name .

OUT_QRTREVFILE

quarter rev file name .

OUT_2REVFILE

two rev file name .

OUT_14REVFILE

fourteen rev file name

OUT_SCFREVFILE

SCEF rev file name

PROC_MODE Processing mode (i.e. PREDORB or REFORB)
START_TM POD start time (J2000 secs)
STOP_TM POD stop time (J2000 secs)
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When running in REFORB mode, the IN_REFORBFILE, IN_PREDORBFILE,
IN_ERRORFILE, OUT_REFORBFILE, PROC_MODE, START_TM, and STOP_TM
keywords are required. For the PREDORB mode, the IN_REFORBFILE,
IN_PREDORBFILE, IN_ERRORFILE, OUT_QRTREVFILE, OUT_2REVFILE,

OUT _14REVFILE, OUT_SCFREVFILE, PROC_MODE, START_TM, and STOP_TM
keywords are required.

13.3 Output Files

Four ASCII files are the primary output. The first file (called the quarter rev file) con-
tains the quarter rev start time (in J2000 seconds), repeat ground track phase, refer-
ence orbit number, instance, product type (1 for quarter rev granule), cycle number,
track number, and segment number for all the quarter rev granules determined from
the predicted orbit file. The next ASCII file (the two rev file) contains the two rev
start time (in J2000 seconds), repeat ground track phase, reference orbit number,
instance, product type (2 for two rev granule), cycle number, track number, and seg-
ment number for all the two rev granules determined from the predicted orbit file.
The third ASCII file (the fourteen rev file) contains the fourteen rev start time (in
J2000 seconds), repeat ground track phase, reference orbit number, instance, product
type (3 for two rev granule), cycle number, track number, and segment number for all
the fourteen rev granules determined from the predicted orbit file. The fourth ASCII
file (called the SCF rev file) contains the relative rev numbers, starting from 1 (during
each execution), that were determined from the given predicted orbit file. It also
contains the start time, repeat ground track phase, reference orbit number, instance,
cycle number, and track number for all the equator crossings determined from the
predicted orbit file.

Additionally, two ASCII scratch files will be created by the createGran_util Utility.
The first file will be a rev file, which will contain the rev times and longitudes. Each
row of this file will contain the time (in J2000 secs), latitude, and longitude of the
ascending equatorial crossings. The other file will be a granule file, which will have
the segment crossing times, and locations (latitudes and longitudes), as well as the
segment numbers. Each line of the granule file will contain the start time (in J2000
secs), the latitude, longitude, and the segment number of a granule respectively. The
first two rows will have a segment number of 10 and 11 respectively. These granules
list the start and end times of the predicted orbit file respectively. For a two day pre-
dicted orbit file, the rev scratch file should be about 2 Kbytes, while a granule scratch
file should be about 7Kbytes.

13.4 Startup and Termination

This is an overview of the steps necessary to run createGran_util. Specific operational
procedures for each of the supported scenarios are provided in the ISIPS Operational
Procedures Manual.
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13.4.1  Setup a Runtime Directory

The suggested method of running createGran_util is to emulate what the SDMS will
do. The SDMS will create a temporary directory and link all necessary files into it. For
example, to setup a createGran_util run, one would perform the following steps
(Designate TEMP_DIR as the temporary directory and DATA_DIR as the location in
which input data for this job has been staged):

mkdir $TEMP_DIR

cd $TEMP_DIR

In -s $GLAS _HOME/bin/createGran_util.
In -s $GLAS HOME/Ilib/*.

In -s $GLAS_HOME/data/anc*.dat.

In -s $DATA _DIR/*.dat.

13.4.2 Create a Control File

createGran_util is designed to take the name of a control file as a command-line argu-
ment. The suggested method of creating a control file is by copying a template from
the $GLAS_HOME/data directory and modifying it with desired input/output file-
names and data processing options.

cp $GLAS_HOME/datascf_creategran.ctl ./control_file_name
vi ./control_file_name

13.4.3 Run the PGE

Error and status messages will be displayed on screen (stdout) and recorded in the
ANCO6 file.

>./createGran_util control_file_name
13.4.4  Run-Time Statistics

createGran_util processes one orbit file in less than a minute. This may vary due to
hardware load and data dependencies.

13.4.5 Termination

The process will terminate automatically upon reaching the end of all input data.
Standard output (stdout) must be examined to determine runtime success. Addition-
ally, the process will return a result code to the operating system which may be used
to programatically determine success or failure (O=success, 3=fatal error).

13.5 Error and Warning Messages

Fatal errors are generated if there is a problem opening or reading a file. When an
error occurs, an error message is printed to the standard output. It includes the error
number, severity, process name where the error occurred, a short description, and the
file name if the error occurred while accessing a file.

Errors possible from createGran_util with the severity and frequency include:
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ERROR=- 10001 Error Opening File for |nput
ERROR=- 10002 No control file specified

ERROR=- 10006 Error Opening File for Qutput
ERROR=- 10014 Unrecogni zed line in control file
ERROR=- 10017 I/ O Error Reading Control File
ERROR=- 10029 Error Returned From Scri pt

ERROR=- 50008 Val ue of cosine GI 1.0 in Ceol oc
ERROR=- 50009 Val ue of cosine Lt -1.0 in Geol oc
ERROR=- 50010 Max Iterations exceeded in Geol oc
ERROR=-50013 Error reading 10 consec recs in POD file3 1

N NN W W W W w w
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The error severity and frequency may be modified as described in the error section.
Explanations of these errors follow:

Table 13-4 Error Resolution

Error Type Ensure that:
No control file specified - control file name is typed correctly on command line
Reading File - file is available
- file is not corrupt - regenerate if necessary
Unrecognized line in control | - keywords have not been changed in control file
file - extraneous lines have not been added to control file

13.6 Recovery Steps

If createGran_util terminates with an error:

1) Review error and status messages on stdout to determine source or location
of problem. Use Table 13-4 above for assistance.

2) Correct the problem
3) Remove previous output files
4) Re-run the software

In case of a problematic error, which cannot be easily diagnosed, debug versions of
createGran_util will be available for test use. This is, however, more of a developer
procedure than a user procedure.

13.7 Sample createGran_util Control File (REFORB)

This control file processes a reference orbit ID file with processing mode set to
REFORB.
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=CREATEGRAN UTIL Control file createGan utility
| N REFORBFI LE=reforbl Dfi | e_123

| N_PREDORBFI LE=day3or b. da

| N ERRORFI LE=anc07_001_01_ 00. dat

| N_ERRORFI LE=anc07_001_01_01. dat

| N_ERRORFI LE=anc07_001_01_02. dat

| N ERRORFI LE=anc07_001_01 03. dat

| N_ERRORFI LE=anc07_001_01_04. dat

| N_ERRORFI LE=anc07_001_01_05. dat

| N ERRORFI LE=anc07_001_01 06. dat
OUT_REFORBFI LE=ref orbl Dfi | e_1230out
PROC_MODE=REFCRB

START _TM= 173250.0

STOP_TM= 258945.0

=END of control file

13.8 Sample createGran_util Control File (PREDORB)

This control file processes a reference orbit ID file with processing mode set to PRE-
DORSB.

=CREATEGRAN UTIL Control file createGan utility
| N REFORBFI LE=r ef or bl Dfi | e_123out
| N_PREDORBFI LE=day3or b. da

| N_ERRORFI LE=anc07_001_01_00. dat
N_ERRORFI LE=anc07_001_01_0O1. dat
ERRORFI LE=anc07_001_01_02. dat
ERRORFI LE=anc07_001_01_03. dat
ERRORFI LE=anc07_001 01 04. dat
ERRORFI LE=anc07_001_01_05. dat
| N_ERRORFI LE=anc07_001_01_06. dat
OUT_QRTREVFI LE=qgrtrevfile_2
OUT_2REVFI LE=tworevfile 2
QUT_14REVFI LE=fteenrevfile_ 2
OUT_SCFREVFI LE=SCFrevfile_2
PROC_MODE=PREDORB

START_TM= 173250. 0

STOP_TM= 258945.0

=END of control file

|
IN_
IN_
IN_
IN_
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Section 14

Atmosphere Ancillary Utility

14.1 Function

Atm_anc reads a GLAO2 product file and computes 532 nm and 1064 nm calibration
coefficients for specified-time segments. The coefficients per segment are output to an
ancillary (ANC36) file which is used in the level 1B atmosphere data processing.

This utility performs an intermediary step between the atmosphere level 1A and
level 1B data processing. It reads the GLAO2 product file output from the atmosphere
level 1A processing and creates a file containing data used by the atmosphere level
1B data processing. This file contains 532 nm and 1064 nm calibration coefficients cal-
culated over specified-time segments. This is achieved by summing 532 nm and 1064
nm lidar data over each second of the GLAO2 product file for a specified time. Once
the time has been reached, the data is averaged for the segment. Standard atmo-
sphere and meteorological (MET) data is retrieved for each segment and average 532
nm and 1064 nm molecular backscatter values are computed for each segment. Aver-
aged 532 nm ozone transmissions are also computed for each segment. From these
data, the 532 nm and 1064 nm calibration coefficients are calculated for each segment.
The calibration coefficients, molecular backscatter, and ozone transmissions for each
segment are written to the ancillary output file.

atm_anc uses a modified version of the standard GSAS control file. The format of the
atm_anc control file will be fully documented in a later subsection. atm_anc does not
use an ANCO6 file, has no processing control and no time selection capabilities.

atm_anc should be run after executing met_util and GLAS_L1A, but before executing
GLAS_Atm (which requires the ANC36 file) for the corresponding span of data.

14.2 Input Files

Input files consist of the GLAO02 product file, the standard atmosphere data file, the
ozone data file, the MET data files, and the ancillary (ANCO7) files which contain
constants used by the program and error numbers available to the program. Note
that a full 12 hours of MET data (2 sets of files) must be specified. Table 14-1 lists the
inputs files to atm_anc. All of these files must be specified and named according to
GSAS file naming conventions.

14.2.1 Control File

The atm_anc control file is a modified version of the standard GSAS control file. The
basic format of this file is documented in Section 5 of this document. atm_anc does
not use the common elements used in other GSAS control files.

The control file section delimiter for atm_anc is:

=at m anc
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Table 14-1 atm_anc Inputs

File Spec Type Source Short Description
gla02*.dat L1A Product GLAS L1A GLAS L1A Atmosphere product
file.
anc0l1l*_??.dat Dynamic Ancillary met_util Subsetted MET files. There is a

separate MET file per MET data
type. All of the MET files must

be specified.
anc07*_00.dat Static Ancillary Science Team GLAS error file.
anc07*_02.dat Static Ancillary Science Team GLAS atmosphere constants
file.
ancl8*.dat Static Ancillary Science Team Standard Atmosphere file
anc35*.dat Static Ancillary Science Team Ozone file
Control File Control ISIPS Operations Control file.

The only keywords atm_anc uses are “INPUT_FILE”, “OUTPUT _FILE” and the con-
trol file section delimiter.

14.3 Output Files

The software creates an ancillary (ANC36) output file. The output file contains 19 val-
ues per segment:

first record index

first time (J2000 sec)

last time (J2000 sec)

532 calibration coefficient at the high calibration height

532 calibration coefficient at the low calibration height

1064 calibration coefficient at the low calibration height

average 532 lidar value at the high calibration height

average 532 lidar value at the low calibration height

average 1064 lidar value at the low calibration height

average 532 molecular backscatter value at the high calibration height
average 532 molecular backscatter value at the low calibration height
average 1064 molecular backscatter value at the low calibration height
average 532 ozone transmission value at the high calibration height
average 532 ozone transmission value at the low calibration height
average 532 background
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- high calibration height (m)

- high calibration band width (m)
- low calibration height (m)

- low calibration band width (m)

An example of the output file follows:

rec_index first_tine |ast _tinme ccof _ghi ccof_glo
ccof irlo lid_ghi lid glo lid_.irlo nol_ghi nol _gl o
mol _irlo 0z_ghi oz _glo g_bkgrd cht _hi hi _wd
cht |o lo wd

1 1 3. 1.24E+18 1.97E+17 -

8.18E-08 3. 33E+10 5.00E+10

-1.33E-15 2.71E-08 2.61E-07 1.63E-08 9.95E-01 9.75E-01
3. 33E+02 30000. 00 2000.00 14924.00 2000.00

10. 10. 13. 1.13E+18 1.94E+17 -8. 10E-
08 3.12E+10 4.98E+10

-1.27E-15 2.66E-08 2.58E-07 1.45E-08 9.63E-01 9.88E-01
3. 21E+02 30000. 00 2000.00 12764.00 2000.00

The output file is meant to be used by the GSAS atmosphere level 1B data processing
routines. These routines read the ANC36 file and interpolate the 532 nm and 1064 nm
calibration coefficients per segment to once per second. These coefficients are then
used to compute the 532 nm and 1064 nm backscatter cross section profiles at once
per second for use in the atmosphere level 2 data processing.

These ANC36 file must be named according to standard GSAS naming conventions.

Table 14-2 atm_anc Outputs

File Spec Type Destination Short Description

anc36*.dat Dynamic Ancillary GLAS_Atm/Archive | Atm ancillary file.

14.4 Startup and Termination

This is an overview of the steps necessary to run atm_anc. Specific operational proce-
dures for each of the supported scenarios are provided in the ISIPS Operational Pro-
cedures Manual.

14.4.1  Setup a Runtime Directory

The suggested method of running atm_anc is to emulate what the SDMS will do. The
SDMS wiill create a temporary directory and link all necessary files into it. For exam-
ple, to setup a atm_anc run, one would perform the following steps (Designate
TEMP_DIR as the temporary directory and DATA_DIR as the location in which input
data for this job has been staged):
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>mkdir $TEMP_DIR

>cd $TEMP_DIR

>In -s $GLAS_HOME/bin/atm_anc.
>In -s $GLAS_HOME/Ilib/*.

>In -s $GLAS_HOME/data/anc*.dat.
>In -s $DATA_DIR/*.dat.

14.4.2 Create a Control File

atm_anc is designed to take the name of a control file as a command-line argument.
The suggested method of creating a control file is by copying a template from the
$GLAS_HOME/data directory and modifying it with desired input/output filena-
mes and data processing options.

>cd $TEMP_DIR
>cp $GLAS_HOME/data/control_template ./control_file_name
>vi ./control_file_name

14.4.3 Run the PGE

Error and status messages will be displayed on screen (stdout) and recorded in the
ANCO6 file.

>cd $TEMP_DIR
>./atm_anc control_file_name

14.4.4 Run-Time Statistics

atm_anc processes one orbit file in approximately x minutes. This may vary due to
hardware load and data dependencies.

14.4.5 Termination

The process will terminate automatically upon reaching the end of all input data.
Standard output (stdout) must be examined to determine runtime success. Addition-
ally, the process will return a result code to the operating system which may be used
to programatically determine success or failure (O=success, 3=fatal error).

14.5 Error and Warning Messages

Fatal errors are generated if there is a problem opening or reading a file. When an
error occurs, an error message is printed to the standard output. It includes the error
number, severity, process name where the error occurred, a short description, and the
file name if the error occurred while accessing a file.

Errors possible from atm_anc with the severity and frequency include:
ERROR=- 10001 Error Opening File for I|nput:
ERROR=- 10002 No control file specified
ERROR=- 10006 Error Opening File for Qutput
ERROR=- 10008 Error Reading File

w W W w
N e e
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ERROR=- 10009 Error Witing File 3 1
ERROR=- 10014 Unrecogni zed line in control file 3 1
ERROR=- 10015 Unknown val ue in keyword/val ue pair 3 1
ERROR=-10017 |/ O Error Reading Control File 3 1
ERROR=- 10025 Error Readi ng Standard At nosphere file header
31

ERROR=- 10026 Error Readi ng St andard At nosphere fil e data
31

ERROR=- 40001 DEM out - of - bounds 1 50
ERROR=- 40024 Invalid value witten to ancillary file 1 1
ERROR=- 40025 Array index is greater than size allowed3 1

The error severity and frequency may be modified as described in the error section.

Explanations of these errors follow:

Table 14-3 Error Resolution

Error Type

Ensure that:

No control file specified

- control file name is typed correctly on command line

Opening File - file is available

- control file reflects the correct file name

- file name does not exceed 60 characters
Reading File - file is available

- file is not corrupt - regenerate if necessary
Writing File - file is available

- disk space is available

Unrecognized line in control
file

- keywords have not been changed in control file
- extraneous lines have not been added to control file

Unknown value in keyword/
value pair

- input and output file names in control file conform to their correct
naming conventions

Array index is greater than
size allowed

- the dimension of the array is sufficient for the data it needs to con-
tain
- the amount of data is not too large for the array

14.6 Recovery Steps

If atm_anc terminates with an error:

1) Review error and status messages on stdout to determine source or location
of problem. Use Table 14-3 above for assistance.
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2) Correct the problem
3) Remove previous output files
4) Re-run the software

In case of a problematic error, which cannot be easily diagnosed, debug versions of
atm_anc will be available for test use. This is, however, more of a developer proce-
dure than a user procedure.

14.7 Sample atm_anc Control File

= atm anc

| NPUT_FI LE=gl a02_003_12_034_0001_1_00. dat

| NPUT_FI LE=anc07_001_01_00. dat

| NPUT_FI LE=anc07_001_01_02. dat

| NPUT_FI LE=anc18_001_01_00. dat

| NPUT_FI LE=anc35_001_01_00. dat

| NPUT_FI LE=anc01_000 20000101 120000 01_00. dat
| NPUT_FI LE=anc01_000_20000101_120000_01_01. dat
| NPUT_FI LE=anc01_000_20000101_120000_01_02. dat
| NPUT_FI LE=anc01_000_20000101_ 120000 01 03. dat
| NPUT_FI LE=anc01_000_20000101_120000_01_04. dat
| NPUT_FI LE=anc01_000_20000101_180000_01_00. dat
| NPUT_FI LE=anc01_000 20000101 180000 01 01.dat
| NPUT_FI LE=anc01_000_20000101_180000_01_02. dat
| NPUT_FI LE=anc01_000_20000101_180000_01_03. dat
| NPUT_FI LE=anc01_000_20000101_ 180000 01 04. dat
OUTPUT_FI LE=anc36_003_12_034_0001_1_00. dat
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This Appendix is a summary of the GLAS File types and provides information about
the recommended production naming conventions. Full details regarding the GLAS
product and ancillary files are provided in the GLAS Science Data Management Plan
and the GLAS Standard Data Products Specifications - Level 1 and Level 2.

A.1 GLAS Production File Naming Convention

GSAS creates products and uses various ancillary files and other input products that
are track/time dependent, or process-specific and created automatically. Some ancil-
lary files are static and others are dynamic. The following scheme outlines the file
naming conventions required for each file type.

1) Track dependent products processed at ISIPS (GLAO01-3,05-15;BRW,QAP)

HHHXX nmm pr_ccc_tttt_s nn_ff. eee
2) Time dependent products: (GLAOO and GLA04, dynamic ANC,

HHHXX _nmm yyyymmdd_hhnmss_nn_ff. eee
3) Process specific input or output automatically created and not covered
under other categories (control files, log files, SCF qa)

HHHXX_mmm _yyyymdd_iii . eee
)
4) Static Ancillary files required for processing (ANC)

HHHxX _mmm nn_ff . eee

Time for process-specific files is processing date. GLAS file naming keys are defined
in Table A-1.

Table A-1 GLAS File Naming Keys

Key Description
HHH (Specific to 1,2,3 and 4) Type identification — GLA, ANC, SCF, BRW, QAP, ING, ...
HHH (Specific to 3) Type of job - CF, ING, PRO, DIS, ...
XX Type ID number (CCB assigned number within a specific HHH)
p repeat ground track phase
r reference orbit number
cce cycle of reference orbit for this phase
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Table A-1 GLAS File Naming Keys (Continued)

Key Description

tttt track within reference orbit

S segment of orbit

yyyymmdd starting date in year, month, and day of month

hhmmss starting time hour, minute, second

mmm release number for process that created the produce (CCB assigned-combination of
software and data)

nn granule version number (the number of times this granule is created for a specific
release)

iii counting sequence number (incremental sequence per day for each instance of a
process specific HHHxx)

ff file type (numerical, CCB assigned for multiple files as needed for data of same
time period for a specific HHHXxx, .i.e. multi-file granule)

eee (specific to 1,2,4) file extension — dat, scf, hdf,eds,pds,met, ctl ...

A.2 EDOS LO File Naming Convention

EDOS-delivered files have a different naming convention than standard GLAS prod-
uct files. The EDOS LO files will be renamed as part of the ingest process. Incoming
filenames are as follows:

f ooooooottttttt hhhhhhhdddddddddddi uu. eeee
Table A-2 defines keys for the EDOS file naming convention.

Table A-2 EDOS LO File Naming Keys

Key Description
f E (for EDS) or P (for PDS) (1byte)
0000000 First APID in data set (SCID 3 bytes, APID 4 bytes)
tettttt Second APID in data set (SCID 3 bytes, APID 4 bytes)
hhhhhhh Third APID in data set (SCID 3 bytes, APID 4 bytes)

ddddddddddd creation GMT/ZULU time (11 bytes)

I numeric identification (0-9) (1 byte)

uu Unique file number (00-99) (2 bytes)

eeee File naming extension PDS or EDS (4 bytes)
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A.3 GLAS FileTypes

Table A-3 lists GLAS file IDs, a short description, and file type for each file used in
GSAS. Note that QAP files, which correspond to each product file, are not listed. The
“multi” column indicates if a file type is a multi-file granule. These means there are
multiple subtypes within each file type.

Table A-3 GLAS File Types

File Type Short Description Type Multi
GLAOO | GLAS Instrument Packet File (APIDs) Product yes (one file per
APID type)
GLAO1 | Altimetry Data Product No
GLAO2 | Atmosphere Data Product No
GLAO3 | Engineering Data Product No
GLAO4 | SRS and GPS Data Product Yes
00=
01=
02=
03=
04=
GLAO5 | Waveform-based Range Corrections Product No
GLAO6 | Elevation Product No
GLAO7 Backscatter Product No
GLA08 | Boundary Layer and Aerosol Layer Heights Product No
GLA09 | Cloud Height for Multiple Layers Product No
GLA10 | Aerosol Vertical Structure Product No
GLA11 | Thin Cloud/Aerosol Optical Depth Product No
GLA12 Ice Sheet Products Product No
GLA13 | Sea Ice Products Product No
GLA14 | Land Products Product No
GLA15 | Ocean Products Product No
ANCO1 | Meteorological Data Dynamic Anc Yes
00=header
O1=precip water
02=height
03=rel humidity
O4=temperature
ANCO03 | Laser Tracking Data Dynamic Anc No
ANCO04 | IERS Rotation Dynamic Anc No
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Table A-3 GLAS File Types (Continued)

ANCO5 | Magnetic and Solar Flux Dynamic Anc No

ANCO06 | GLAS Metadata and Log Dynamic Anc No

ANCO7 | GLAS Coefficients and Constants Static Anc Yes
00=errors
0l=global
02=atmosphere
03=elevation
04=waveform
05=L1A
06=utility

ANCO08 | Precision Orbit Data Dynamic Anc No

ANCO09 | Precision Attitude Data Dynamic Anc No

ANC10 | GPS Tracking Dynamic Anc No

ANC11 | Instrument Trend Dynamic Anc No

ANC12 | Digital Elevation Model Static Anc Yes
00=DEM
01=Mask

ANC13 | Geoid Static Anc No

ANC16 | Load Tide Model Static Anc No

ANC17 | Ocean Tide Model Static Anc No

ANC18 | Standard Atmosphere Static Anc No

ANC20 | Predicted Orbit Dynamic Anc No

ANC21 | Science Trend Data Dynamic Anc No

AN 22 Reference orbit Dynamic Anc No

ANC23 | Reference ascending node Dynamic Anc No

ANC24 | ITRF Rotation Matrix Dynamic Anc No

ANC25 | GPS-UTC time Dynamic Anc No

ANC27 | Regional masks Static Anc No

ANC28 | Rev node table Dynamic Anc No

ANC29 | Index Dynamic Anc No

ANC30 | Global aerosol categorization map Static Anc No

ANC31 | Aerosol tropospheric classification map) Static Anc No

ANC32 | GPS time correction Dynamic Anc No

ANC33 | MET Counter to UTC conversion Dynamic Anc No

ANC34 | BCTCW counter to UTC conversion Dynamic Anc No
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Table A-3 GLAS File Types (Continued)

ANC35 | Ozone Static Anc No
ANC36 | Atmosphere Utility Dynamic Anc No
ANC37 | Spacecraft CG Dynamic Anc No
ANC38 | Multiple-scattering table Dynamic Anc No
ANC39 | GPS Data Dynamic Anc No
ANC40 | Raw Meteorological File Dynamic Anc No
ANC41 | JPL Planetary Ephemeris Dynamic Anc No
ANC42 | Reference Orbit Table Dynamic Anc No
ANC43 | Track File Dynamic Anc No

A.4 GLAS File Associations

Table A-4 lists each GLAS file and its associated source or PGE. Those inputs in italics
are for special processing scenarios. Note that GLAS_Reader, though not listed as a
destination, can read most of these files.

Table A-4 GSAS File Associations

. I Source Destination
File Type Short Description (output from) (input to)
GLAOO | GLAS Instrument Packet File (APIDs) EDOS GLAS_LOproc,
GLAS_L1A
GLAO1 | Altimetry Data GLAS_L1A GLAS_Alt,
Archive
GLAO2 Atmosphere Data GLAS L1A GLAS_Atm,
Archive
GLAO3 | Engineering Data GLAS L1A Archive
GLAO4 | SRS and GPS Data GLAS_L1A GLAS_L1A,
UTexas
GLAO5 | Waveform-based Range Corrections GLAS_Alt GLAS_Alt,
Archive
GLAO6 | Elevation GLAS_Alt GLAS_Alt,
Archive
GLAO7 Backscatter GLAS_Atm GLAS_Atm,
Archive
GLAO08 | Boundary Layer and Elevated Aerosol Layer GLAS_Atm Archive
Heights
GLA09 | Cloud Height for Multiple Layers GLAS_Atm Archive*
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Table A-4 GSAS File Associations (Continued)

GLA10 | Aerosol Vertical Structure GLAS_Atm Archive
GLA11l | Thin Cloud/Aerosol Optical Depth GLAS_Atm Archive
GLA12 Ice Sheet Products GLAS_Alt Archive’
GLA13 | Sea Ice Products GLAS_Alt Archive
GLA14 Land Products GLAS_Alt Archive’
GLA15 | Ocean Products GLAS_Alt Archive
ANCO1 | Meteorological Data met_util GLAS_Alt
GLAS_Atm
ANCO06 | GLAS Metadata and Log All core PGEs Archive
ANCO7 | GLAS Coefficients and Constants Science Team All PGEs
ANCO08 | Precision Orbit Data UTexas GLAS_Alt
GLAS_Atm
ANCOQ09 | Precision Attitude Data UTexas GLAS_Alt
GLAS_Atm
ANC12 | Digital Elevation Model Science Team GLAS_Alt
GLAS_Atm
ANC13 | Geoid Science Team GLAS_Alt
GLAS_Atm
ANC16 | Load Tide Model Science Team GLAS_Alt
ANC17 | Ocean Tide Model Science Team GLAS_Alt
ANC18 | Standard Atmosphere Science Team GLAS_Atm
ANC20 | Predicted Orbit UTexas createGran,
GLAS_L1A,
GLAS_Alt,
GLAS_Atm
ANC24 | ITRF Rotation Matrix UTexas GLAS_L1A,
GLAS_Alt,
GLAS_Atm
ANC25 | GPS-UTC time UTexas GLAS L1A
ANC27 | Regional masks Science Team GLAS_Atm
ANC29 | Index files GLAS_LOproc GLAS L1A
ANC30 | Global aerosol categorization map Science Team GLAS_Atm
ANC31 | Aerosol tropospheric classification map) Science Team GLAS_Atm
ANC32 | GPS time correction GLAS_LOproc GLAS L1A
ANC33 | MET Counter to UTC conversion Instrument Team | GLAS_LOproc
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Table A-4 GSAS File Associations (Continued)

ANC35 | Ozone file Science Team Atm_anc
ANC36 | Atmosphere Utility Atm_anc GLAS_Atm
ANC40 | Raw meteorological file. GSFC DAAC met_util
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Appendix B
ANCO7 Format, Files and Contents

B.1 ANCO7 Format

ANCO7 files are in standard GSAS “keyword=value” format. ANCO7 files contain
sections for errors messages, status messages, global constants, and subsystem-spe-
cific constants. Sections may be combined into a single file or separated into multiple
files. Not all sections need be present. The sections are delimited as follows:

BEG OF STATUS=
...Status section contents...
END_OF STATUS=

BEG OF ERROR=
...Error section contents...
END_OF ERROR

BEG OF GLOBALS=
...d obal constants section contents...
END OF GLOBALS

BEG OF ATM=
... Atnosphere constants section contents...
END OF _ATM

BEG OF ELEV=
...Elevation constants section contents...
END OF ELEV

BEG OF L1A=
...L1A constants section contents...
END OF L1A

BEG OF UTI L=
...Uility constants section contents...
END_OF UTI L
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B.2 ANCO7 Files

In production, ANCO7 is defined as a multi-granule file with a single granule repre-
senting a different section (for the most part). Table B-1 lists the granule names and
contents. See Appendix A for more information regarding file naming conventions.

Table B-1 ANCO07 Granule Names and Contents

Naming Convention

Contents

ancO07_mmm_nn_00.dat

Error and Status sections

ancO7_mmm_nn_01.dat

Global constants

ancO07_mmm_nn_02.dat

Atmosphere constants

ancO7_mmm_nn_03.dat

Elevation constants

ancO07_mmm_nn_04.dat

Waveform constants

ancO07_mmm_nn_05.dat

L1A constants

ancO7_mmm_nn_06.dat

Utility constants

B.3 ANCO7 Contents

Global constants and those used by the L1A, Atmosphere, Elevation, and Waveforms
are listed in this section. Error and Status messages are listed in Appendix C. Values

listed here are current as of V2.0
B.3.1 Global Constants

GLB VERS = ANCD7 d obal s v2.0 Cctober 2001

#

# Mean H |ipsiod Radi us
#

ELLI PAE = 6378136. 49d0

#

# Hipsiod Flattening
#

ELLI PF = 298. 25645d0
#

# delta lat for DEMgrid
ﬁEM:ILat = 0.00833333333333d0
z delta lon for DEMgrid
#DtEMjLon = 0.00833333333333d0
#

# Start latitude on the DEMgrid

#

DEMLAT_BEG = 90. 00416666666667d0

#

# Start longitude on the DEMgrid

#

DEML.ON BEG = -0.00416666666667d0
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z The offset fromthe GPS reference time (00:00 Jan 1, 1980)
# to the UTC reference tine (12:00 Jan 1, 2000)

?PSt oUTCof fset = -2001.10980499199991

z Max PAD of fset allowed (max off-nadir pointing angle)
T\#/AXPADOZF = 0.5d0

Z 1064 energy Calibration coeficient for Received Ws

zd_cal i bcoefrec = 0.002351d0

z 1064 energy Calibration coeficient for transmtted Ws
gd_cal i bcoeftr = 0.00018d0

#

B.3.2 L1A Constants

L1A VERS = ANQO7 Lla V2.0 Cctober 2001

#

# 1064 transmt energy default to use when conputed energy is unavail abl e
#

G IR TXNRG = 70.0D- 3

Z 532 / 1064 Lower energy threshol d (Joul es)

zD_I\RG_TI-RL = 1.0D3

z 532 / 1064 Upper energy threshol d (Joul es)

?D_I\RG_TI-RZ = 100.0D- 3

z 532 energy mJ per count

#(;)_G_I\RG_MJ_CT = 0. 25d0

Z Default value for range fromsatellite to 532 profile (m
ZZ)_RI\@PCPRO: = 5.6d5

z Lower threshold for range fromsatellite to 532 profile (n
ZD_RI\QPCPRGl = 5.0d5

z Upper threshold for range fromsatellite to 532 profile (n
#(;D_FNQPODROZZ = 6.2d5

Z ground ret threshold

Z_G:EI\D_TI-RESH =20

z cloud ret threshold

Z_CLD_TI-RESH =5

#
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#lidar bin sat val

#

G _LID SATVAL = 80

#

# quality flag(lhz) for integrated return
#

d _I NT_QFVAL= 1500, 1200, 800, 200

#

# 532 | aser energy nax val ue

#

d _G NRGWAX = 36

#

# 1064 | aser energy max val ue

#

d_IR NRGWVAX = 73

#

#background i ndex used for 532/1064
#

G _G USEDBG = 3

#

# background i ndex used for 532/ 1064
#

A _IR USEDBG = 3

#

# deadtime correction | ookup table - allows for up to 255 entries in the table

# note : each keyword val ue can not exceed 255 characters therefore val ue
# di stribut ed between several keywords.
#

D DrC TBL1=1. 000000, 1.00000D0, 1.0000000, 1.00000DO, 1.00000D0, 1.00000D0, 1.000

00DO, 1.00000D0, 1.00000D0, 1.10000D0, 1.0909100, 1.08333D0, 1.0769200, 1.0714300,
1. 0666700, 1.12500D0, 1.11765D0, 1.11111D00, 1.10526D0, 1.1500000

D DrC TBL2=1. 1428600, 1.13636D0, 1.17391D0, 1.16667D0, 1.16000D0, 1.1923100, 1.185

1900, 1.21429D0, 1.20690D0, 1.23333D0, 1.2258100, 1.25000D0, 1.2424200, 1.26471D0,
1.28571D0, 1.2777800, 1.29730D0, 1.3157900, 1.30769D0, 1.3250000

D DTC TBL3=1. 3414600, 1.35714D0, 1.3720900, 1.3863600, 1.400000D0, 1.41304D0, 1.425

5300, 1.4375000, 1.44898D0, 1.4600000, 1.47059D0, 1.5000000, 1.50943D0, 1.5185200,
1. 5454500, 1.55357D0, 1.57895D0, 1.5862100, 1.61017D0, 1.6166700

D DrC TBL4=1. 63934D0, 1.66129D0, 1.66667D0, 1.68750D0, 1.707690D0, 1.7272700, 1.746

2700, 1.76471C0, 1.78261D0, 1.80000C0, 1.83099D0, 1.8611100, 1.87671D0, 1.90541C0,
1.93333D0, 1.9605300, 2.00000D0, 2.0256400, 2.063290D0, 2.0875000

D DTC TBL5=2. 1234600, 2.17073D0, 2.2048200, 2.238100D0, 2.2823500, 2.32558D0, 2.367

8200, 2.409090C0, 2.46067D0, 2.5000000, 2.56044D0, 2.6087000, 2.666670D0, 2.712770C0,
2.7684200, 2.84375D0, 2.9072200, 2.979590D0, 3.05051D0, 3.12000D0

D DrC TBL6=3. 1980200, 3.28431D0, 3.36893D0, 3.45192D0, 3.4952400, 3.518870D0, 3.551

4000, 3.58333D0, 3.61468D0, 3.64545D0, 3.6756800, 3.71429D0, 3.7433600, 3.7807000,
3. 8173900, 3.84483D0, 3.871790D0, 3.89830D0, 3.9243700, 3.9416700

D DTC TBL7=3. 9669400, 4.00000D0, 4.0243900, 4.0564500, 4.0800000, 4.11111D00, 4.141

7300, 4.1718800, 4.20155D0, 4.2384600, 4.27481D00, 4.3106100, 4.34586D0, 4.388060C0,
4. 4296300, 4.4705900, 4.5109500, 4.5579700, 4.6043200, 4.6571400

D DrC TBL8=4. 70922D0, 4.76056D0, 4.81818D0, 4.87500D0, 4.94483D0, 5.01370D0, 5.081

6300, 5.1554100, 5.24161D0, 5.3466700, 5.44371D0, 5.5460500, 5.6535900, 5.7662300,
5. 8903200, 6.01923D0, 6.1592400, 6.32911D0, 6.49686C0, 6.68125D0

D DTC TBL9=6. 9378900, 7.19753D0, 7.5337400, 7.92683D0, 8.618180D0, 8.93976D0, 9.089

8200, 9.2559500, 9.53255D0, 9.8235300, 10.146200, 10.610500, 11.2601D0, 11.258600,
11. 257100, 11.2557D0, 11.2599D0, 11.25840D0, 11.2570D0, 11.261100

D Drc TBL10=11. 259700, 11.2582D0, 11.2568D0, 11.260900, 11.259500, 11.258100, 11.2

56700, 11.2606D0, 11.259300, 11.2579D0, 11.256500, 11.2604D0, 11.259100, 11.2577D0

, 11.25640C0, 11.2602D0, 11.258900, 11.2576D0, 11.256300, 11.2600D0

D DTC TBL11=0. 00000, 0.0000C0, 0.0000DO, 0.0000DO, 0.0000DO0, 0.0000D0, O.0000C0,
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0. 0000D0, 0. 00000, 0.0000DO, 0.0000D0, O.0000CO, O.0000D0, 0.0000CO, O.0000DO, O.
0000D0, 0.0000C0, 0.0000D0, 0.0000C0, 0.0000D0

D DrcC TBL12=0. 000000, 0.0000D0, 0.0000DO, 0.0000D0, 0.0000C0, O.0000D0, 0.0000C0,
0. 0000D0, 0.0000C0, 0.0000DO, 0.0000D0, 0.0000CO, O.0000D0, 0.0000C0, O.0000DO, O.
0oooDo, 0.0000C0, 0.0000D0, 0.0000DO, 0.0000DO0

D DTC TBL13=0. 00000, 0.0000C0, 0.0000DO, 0.0000DO, 0.0000D0, 0.0000D0, O.0000C0,
0. 0000D0, 0. 00000, 0.0000DO, 0.0000D0, O.0000CO, O.0000D0, 0.0000C0, O.0000DO, O.

0000D0

#

# Maxi num LI DAR val ue for 532 nm

#

GD_G MAXLI D = 100. 0dO

#

# digital to anal og convrsn | ookup table

#

D D2A TBL1=0, 1, 2, 3, 4, 5 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 2
0

D D2A TBL2=21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 41

D D2A TBL3=42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
60, 61, 62

D D2A TBL4=63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80,
81, 82, 83

D D2A TBL5=84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 10
1, 102, 103

D D2A TBL6=104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 1
18, 119, 120

D D2A TBL7=121, 122, 123, 124, 125, 126, 127, 128, 129, 130 ,131, 132, 133, 134, 1
35, 136, 137

D D2A TBL8=138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 1
52, 153, 154

D D2A TBL9=155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 1
69, 170, 171

D D2A TBL10=172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185,
186, 187, 188

D D2A TBL11=189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202,
203, 204, 205

D D2A TBL12=206, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218,
219, 220, 221

D D2A TBL13=222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235,
236, 237, 238

D D2A TBL14=239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 251, 252,
253, 254,255

#

# Maxi mum LI DAR val ue for 1064 nm
#

G | R MAXLI D = 255. 0d0

#

# Nunber of coeffs in polynomal calculations for Apid21 (starting index is 16)

, , 2, 2, 2, 2, 2, 2 2, 0,0 2 2 2 2 2 2 2 2, 2,
v 2, 2,2, 2,2, 0 2, 2

Nurber of coefficients in polynonial calculations for each | ookup col unns
_PADEG =2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2

offsets in polynomal calculations for the | ookup table

HoHH T H R H
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D CGFFSET = -29.4d0, 0.0d0, 0.0d0, -22.2d0, -16.6d0, 0.0dO, 0.0d0, 27.0dO, -8.0dO,
0. 0dO, -273.15d0, 0.0do

#

# First degree coefficients in polynonmal calculations for the | ookup table

#

D XA = 0.361d0, 0.391d0, 2.686d0, 0.34d0, 0.3133d0, 0.2949d0, 0.1172d0, 0.0859dO,

0.1172d0, 0.0039d0, 0.2219d0, 0.0049d0

#

# Laser Cccillator Tenperature(Cel sius) (use |ookup table col um 1)

§
|

bz
1
=

Laser Doubl er Tenper at ur e( Cel si us)

_#:ﬂ:#l_:ﬁ:

LSRDBLRT_N = 1

Laser Power Supply Tenperature (Celsius)

- H H H*

LSRPST N = 1

Laser Preanp Tenper at ur e( Cel si us)

- H H H

LSRPAT N = 1

532 Energy (Percent) (use | ookup table colum 2)

- H H H*

532NRG N = 2

Dual Pin -A (Percent)

- H H H*

"DPINAN = 2

Dual Pin -B (Percent)

- H H H

_DPINBN =2

Primary Altimeter Detector 550v(Volts) (use | ookup table colum 3)

- H H H

PADG50V N = 3

Secondary Atineter Detector 550v (Volts)

- H H H*

_SADB50V N = 3

SPCM Det ector #1 550V (Volts)

- H H H

_SPOMDL N = 3

SPCM Det ect or #2 550V (\Vol ts)

- H H *

_SPOM®2_N = 3

SPCM Det ect or #3 550V (Vol ts)

- H H H*

_SPOM®B N = 3

SPCM Det ector #4 550V (Volts)

- H H H

SPCM4 N = 3
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z SPCM Det ect or #5 550V (\Vol ts)

;I#_SPCM}S_N =3

#

# SPCM Det ect or #6 550V (Volts)

;I#_SPCNDé_N =3

#

# SPOM Det ect or #7 550V (Vol ts)

;I#_SPCND7_N =3

#

# SPOM Det ect or #8 550V (\Vol ts)

;I#_SPCMB_N =3

#

# 28V Bus A Instrument (Volts)

E_BAZSI NST_SF = 0.0d0, 9.22d0, 0.0dO, 0.0d0, 0.0d0, 0.0dO
z Hybrid Supplies (Anps)

#I;_HYBSLPP_SF = 0.0dO, 1.9d0, 0.0dO, 0.0d0, 0.0d0, 0.0d0
z HVPS Det ect or Suppl i es( Anps)

#I;_H\/PSDEI'_SF = 0.0dO, 0.405d0, 0.0dO, 0.0dO, 0.0dO, 0.0d0
z perational Heaters (Anps)

E_ODHI'RS_SF = 0. 0d0, 0.395d0, 0.0dO0, 0.0d0, 0.0do, 0.0dO0
z Mechani cal System ( Anps)

#I;_NEO-SYS_SF = 0.0dO, 0.395d0, 0.0dO, 0.0dO, 0.0dO, 0.0d0
z 28V Bus B Laser 1 (\Volts)

;It;_BBZSLlV_SF = 0.0dO, 9.35d0, 0.0d0, 0.0d0, 0.0d0, 0.0d0
z 28V Bus B Laser 1 (Anps)

g_BBZSLlA_SF = 0.0dO0, 1.551d0, 0.0dO, 0.0dO, 0.0d0, 0.0dO0
z 28V Bus C Laser 2 (\Volts)

#I;_BC28L2V_SF = 0.0dO, 9.35d0, 0.0d0, 0.0d0, 0.0d0, 0.0d0
z 28V Bus C Laser 2 (Amps)

;g_BQSLZA_SF = 0.0dO, 1.511d0, 0.0dO, 0.0dO, 0.0dO, 0.0d0
Z 28V Bus D Laser 3 (\Volts)

E_BIISLSV_SF = 0.0d0, 9.35d0, 0.0d0, 0.0dO, 0.0do, 0.0dO0
z 28V Bus D Laser 3 (Anps)

#
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D BD28L3A SF = 0.0d0O, 1.555d0, 0.0d0, 0.0d0, 0.0dO, 0.0do
i 5V Hybrid #1 (Volts)

g_SVHYBlV_SF = 0.0dO, 1.54d0, 0.0d0, 0.0d0, 0.0d0, 0.0d0

i 5V Hybrid #1 (Aps)

g_SVHYBlA_SF = 0.0dO, 1.91d0, 0.0d0, 0.0d0, 0.0d0, 0.0d0

Z 12V Hybrid #2 (Volts)

ﬁ_lZVHYBZV_SF = 0.0d0, 3.52d0, 0.0do, 0.0d0, 0.0d0, 0.0do
z 12V Hybrid #2 (Anps)

g_lZVHYBZA_SF = 0.0d0, 0.66d0, 0.0d0, 0.0dO, 0.0do, 0.0dO
z m2V Hybrid #3 (Mol ts)

¢[§_I\/112VI—|YBSV_SF = 0.0dO, -3.52d0, 0.0d0, 0.0d0, 0.0d0, 0.0d0
ﬁ m2V Hybrid #3 (Anps)

ﬁ_l\/ﬂ.ZVI—IYBSA_SF = 0.0d0, 0.63d0, 0.0dO, 0.0d0, 0.0dO, 0.0do0
z 5V Hybrid #4 (\Volts)

E_SVHYB4V_SF = 0.0dO, 1.532d0, 0.0dO, 0.0dO, 0.0dO, 0.0d0
i 5V Hybrid #4 (Aps)

g_SVHYB4A_SF = 0.0dO, 1.91d0, 0.0d0, 0.0d0, 0.0d0, 0.0d0

Z nbV Hybrid #5 (Volts)

ﬁ_MSVHYBSV_SF = 0.0d0, -1.532d0, 0.0dO0, 0.0dO, 0.0d0, 0.0dO0
ﬁ nbV Hybrid #5 (Anps)

E_I\IBVHYBSA_SF = 0.0d0, 1.91d0, 0.0dO, 0.0dO, 0.0do, 0.0dO
z nbV Hybrid #6 (Volts)

g_l\/ﬁ\/l-lYBGV_SF = 0.0dO, -1.532d0, 0.0d0, 0.0dO, 0.0dO, O.0do
z noV Hybrid #6 (Anps)

ﬁ_MSVHYB6A_SF = 0.0d0, 1.95d0, 0.0dO, 0.0d0, 0.0dO, 0.0do
z 15V Boost Post Reg (Volts)

g_lSVBPR_SF = 0.0dO, 4.08d0, 0.0d0, 0.0d0, 0.0dO, 0.0dO0

z ml5V Boost Post Reg (Volts)

g_l\/ll5VBPR_SF = 0.0dO, -4.09d0, 0.0dO, 0.0dO, 0.0dO, 0.0d0
Z 12V Prim Gsc Thernal Control (Anps)
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#
D 12vPOTC SF = 0. 0d0, 0.04d0, 0.0d0, 0.0dO, 0.0do, 0.0d0
#
# 12V Sec Gsc Thernmal Control (Anps)
#
D 12vSOrC_SF = 0. 0dO, 0.04d0, 0.0d0, 0.0dO, 0.0do, 0.0d0
#
# n2V D screte Vol tage (Volts)
#
D MVDV_SF = 0.0d0, 2.0d0, 0.0d0, 0.0dO0, 0.0dO, 0.0do
#
# Hybrid Heatsink (deg O
#
D HBHS SF = 0.0d0, 30.2d0, 0.0d0, 0.0dO0, 0.0dO0, 0.0do
#
# FET Switch Bank Heatsink (deg O
#
D FETSBHS SF = 0.0d0, 30.2d0, 0.0dO, 0.0dO, 0.0dO, 0.0dO0
#
# HVPS 0V Ref erence (\Volts)
#
D HVPSOVR_SF = 0. 0dO, 0.0195d0, 0.0dO, 0.0dO, 0.0dO, 0.0dO
#
# HVPS 5V Reference (Volts)
#
D HVWPS5VR_SF = 0. 0d0, 0.0391d0, 0.0dO, 0.0d0, 0.0d0, 0.0dO
#
# "Housekeepi ng Board Tenperature, Ch O (use | ookup table colum 4)"
#
| _HKBDQO_N = 4
#
# "Instrument Processor Sys Bord Tenp, Chl"
#
I _INSPSBDCL_N = 4
#
# "Photon Counter Board Tenp, Ch2"
#
| _PCBD22_ N = 4
#
# "Aoud Digitizer/Frequency & Tine Board Tenp,
#
| _CDFTBDC3_N = 4
#
# "Atimeter Digitizer 1 Board Tenp 1, Ch4"
#
| _ADIBDGA_N = 4
#
# "Atimeter Digitizer 1 Board Tenp 1, Ch5"
#
| _ADIBDC5 N = 4
#
# "Atimeter Digitizer 2 Board Tenp 1, Ché"
#
| _AD?BDO6_N = 4
#
# "Atimeter Digitizer 2 Board Tenp 2, Ch7"
#
| _AD2BDC7_N = 4
#
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"Data Col | ection & Handling Board Tenp, Ch8"
DCOHBDC8_N =
"Laser Monitor Board Tenp, Ch9"
LMBDCO_N =
"Tenperature Controller Mnitor Board Tenp, Chl0"
TOMBDCLO_N =
"Oven-crystal-controlled Gscillator 1 Board Tenp, Chl1l"
_OXQOLBC11_N = 4
"QOven-crystal -control |l ed Gscillator 2 Board Tenp, Chl2"
OXOCRBC12 N = 4
" Gscillator Board Tenp, Ch13"
_OSCBDCI3_N = 4
"(ptical Test Source Board Tenp, Chl4"
OTSBDC14_N = 4
"Laser Profile Array Tenp 1, Chl5"
LPACI5 N = 4
"Laser Profile Array Tenp 2, Chl6"
_LPACI6 N = 4

"Altimeter Digitizer 1 Board Tenp 3, Chl7"

_ADIBDC17 N = 4

"Altineter Dgitizer 2 Board Tenp 3, Chl8"

_AD2BDC18 N = 4

"Altimeter Digitizer 1 Board Tenp 4, Chl9"

:
i

4

"Altimeter Digitizer 2 Board Tenp 4, Ch20"

:
g

4

"Altimeter Digitizer 1 Board Tenp 5, Ch21"

:
g

4

"Altimeter Digitizer 2 Board Tenp 5, Ch22"

:
§

4
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# "PRT Q/ro Tenperature, Ch24 (use | ookup table colum 5)"

# "PRT, Stellar Reference System Tenperature, Ch26"

Ch33, Spare"

Ch34, Spare"

#

#

|_PRTGYFRON =5

#

# "PRT, Star Canera Tenperature, Ch25"

#

|_PRTSTGMN = 5

#

#

| _PRTSRSC26 N = 5

#

# "PRT, Lidar Detector Pkg Tenperature, Ch27"
#

|_PRTLIDT_N=5

#

# "PRT, Altimeter Detector 1 Tenperature, Ch28"
#

|_PRTADL N =5

#

# "PRT, Altinmeter Detector 2 Tenperature, Ch29"
#

|_PRTAD2 N =5

#

# "PRT, Spacecraft Interface Tenperature, Ch30"
#

|_PRTSONF_N =5

#

# "PRT, Tel escope Mount Tenperature, Ch31"
#

|_PRTTSMI N =5

#

# "PRT, Tel escope Baffle Tenperature, Ch32"
#

|_PRTTSBF N=5

#

# "PRT, Tenperature Region 10,

#

|_PRTSRIO_N =5

#

# "PRT, Tenperature Region 11,

#

|_PRTSRI1. N=5

#

# "PRT, Cal Low, Ch35"
#

|_PRTCALL_ N = 5

#

# "PRT, Cal Hgh, Ch36"
#

| _ PRTCALHN =5
#
# Pin D ode Bias Voltage (use | ookup table colum 6)
#
| _PDBIASV.N = 6
#
# Tel escope Region O primary Mrror (Celsius)(use |ookup table colum 7)
#
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|_TSROPMR N = 7
#
# Tel escope Region 1 Secondary Mrror (Cel sius)
#

_TSRISMRN = 7

|

#

# Tel escope Region 2 Tower (Cel sius)

#

| _TSRRTWR N =

#

# "Etal on Tenperature, Ch37d (Celsius) (use |ookup table colum 8)"
#

|_ETC371_N=8

#

# "Loop Heat Pipe 1 Tenperature, Ch37e (Celsius) (use |lookup table colum 9)"
#

| _LHP1C37E N =

#

# "Loop Heat Pipe 2 Tenperature, Ch37f (Celsius)"
#

| _LHP2C37F_N =

#

# Tel escope Prinmary Mrror Heater Drive (Anps) (use | ookup table colum 10)
#

I_TSPMRD N = 10

#

# Tel escope Secondary Mrror Heater Drive (ApS)
#

|_TSSMRD N = 10

#

# Tel escope Tower Heater drive current (Anps)

#

I_TSTWRHD N = 10

#

# "Etal on Heater Qurrent, Ch37] (Amps)"

#

| _ETHOC37J_N = 10

#

# HOP and VC Thermistors - 1 (Celsius) (use | ookup table colum 11)
#

|_HCPVCL N = 11

#

# HOP and VC Thernistors - 2 (Cel sius)

#

I _HOPVC2_N = 11

#

# HOP and VC Thernistors - 3 (Cel sius)

#

| _HOPVC3_ N = 11

#

# HOP and VC Thermistors - 7 (Cel sius)

#

|_HCPVC7_N = 11

#

# HOP and VC Thernistors - 8 (Cel sius)

#

| _HOPVC3_N = 11

#

# HOP 1 Actuator Qurrent - Heater 1 (Ams) (use | ookup table colum 12)
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- #

- H H H

- H® H *

e

- H H H

- H® H *

H*

# Nunber of bad |idar values within profile that will

#

HOPLACHL_N = 12
HCP 2 Actuator Qurrent
HOP2ACHL_N = 12
HCOP 3 Actuator Qurrent
HOP3ACHL_N = 12
HOP 4 Actuator Qurrent
HOPAACH2_N = 12
HCP 5 Actuator Qurrent
HOPSACH2_N = 12
HOP 6 Actuator Qurrent

HOPGACH2_N = 12

gi _bad_lid_num= 100

#

Heat er

Heat er

Heat er

Heat er

Heat er

1 (Aps)

1 (Aps)

2 (Aps)

2 (Aps)

2 (Aps)

# Nunber of bins to average over for background(4)

#

gi _bg_bin =8

#
#
#

1064 anplifier gain

gd_ir_gain = 18.0d0
#

# 1064 vol ts per count conversion (Volts/cnt)

#

gd_volts_cnt = 0.01560d0

#
#
#

1064 vol t age of f set

gd_volt_offset = 0.90d0

#

# 1064 detector responsivity factor (Volts/Vatt)

#

gd_det _res_ftr = 4.4d7

#

# 1064 Basic tine interval

#

d dthires = 1.0d0

#

- noninally 1 ns

generate error

# Threshol d for conputing the received and transnit energy from waveform peak

#

d_thrpent = 0.03d0

#
B.3.3

Elevation Constants
ELEV_VERS = ANCO7 Elev G obals v1.0 Fri Mar 10 11:23:21 EST 2000
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z gravity effect in mlligals
gravEffTi de = 9.8d0

z Constants used in calc of earth tide
;:art hTdH2 = 0. 609d0

z Constants used in calc of earth tide
ZtartthI-B = 0.291d0

z Recei ver I npulse Wdth (in ns)

#RtEC_I MPULSE = 4. 0d-09

z Beam D ver gence Angl e

EVAM].E = 0.00011d0

z QP Track length (in secs)

#

QAPTRKLEN =  16. 0dO
#
B.3.4 Waveform Constants

Wavef orm Constants Mdd Entries

Refer to Wavef ormand H evation ATBD for further description of each
paraneter defined here a 1 delimting the nane neans that paraneter is
used for alternate paraneterization and a 2 neans it is used for standard
par aret eri zati on

HOHHHHHHH

WF_VERS = ANQO7 wf V2.0 Cctober 2001

#

# Don't process w

# if the fraction of gates saturated within the signal region is greater

# than or equal to d_psat_stopn where n=1, for alternate, n=2 for standard
#

D PSAT_STCP1 = 0.9d0

#

D PSAT_STOP2 = 0. 8d0

#

# Use special "saturation" processing for waveformal gorithmif

# the fraction of the waveformsaturated within the signal region is

# greater than or equal to d_psat_specn and | ess than < d_psat_stopn

#

D PSAT_SPECL = 0. 2d0

#

D _PSAT_SPEC2 = 0. 25d0

#

# i_offsetbn is the offset subtracted fromthe signal begin gate cal cul ated
# using a threshold algorithmto reset the index of signal begin to use nore
# of the waveformin the fitting al gorti hns.

#

# "If i_slctRegnl is set, indexS gnal Begi n1 = i ndexSi gnal Begi n1 - i_of fsetbl"
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#

| _COFFSETBL = 12

#

# "If i_slctRegn2 is set, indexSignal Begin2 = i ndexSi gnal Begi n2 - i _of f set b2"
#

| _OFFSETB2 = 10

#

# 1 _offseten is the offset added to the signal ending gate cal cul ated using a
# theshold algorithmto reset the index of the signal ending to use nore
# of the waverformin the fitting algorithmn=1, for alternate; n=2 for
# standard

#

# "If i_slctRegnl is set, indexSignal Endl = indexS gnal Endl + i _of f setel”
#

| _OFFSETEL = 12

#

# "If i_slctRegn2 is set, indexS gnal End2 = indexSi gnal End2 + i _of f set e2"
#

| _COFFSETE2 = 10

#

# i _nmaxitern; Max nunber of iterations allowed during functional fit

#if the fit does not converge at this nunber, a flag is set and the
# set of fit parameters calculated fromthe last iteration is output on the
# product- n=1 for alternate; n=2 for standard paramneterization

#

I_MAXITERL = 12

#

#

I_MAXITER2 = 12

#

# i_maxfitn Max nunber of peaks to fit - n=1 alternate paraneters; n=2
# standard paraneters
#

I_MWXFITL = 6

#

#

I_MAXFIT2 = 6

#

# d_npeak_mnn used to set the Mnimum peak anplitude accepted for cal cul ating
# initial paraneter estimates for the return waveform

# peaks with | ess power than d_npeak_ni nn*naxanp are del et ed

# n=1 for alternate; n=2 for standard
#
#
#
#

D NPEAK M NL = 3.5d0

D NPEAK M N2 = 3. 5d0

#

# d_m nanppcntn is used to check validity of peaks of gaussians during the
# least squares fitting procedure - any peaks |ess than

# m ni num peak anplitude = d_m nanppcnt n* ( naxanp- noi se) +noi se
# n=1 for alternate; n=2 for standard

# note not really %but a fraction

#

D M NAMPPONT1 = 0. 10d0

#

D M NAMPPONT2 = 0. 12d0

#
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# Noi se threshhold = d_nsign * sDevNoise; this is used to cal cul ate
# signal begin and end

# n=1 for alternate; n=2 for standard

#

D NS &
#

#

D NSI @
#
#d_intv_mnn - Mn interval between peaks allowed during fit and initial
# estimates; n=1 for alternate; n=2 for standard

2.1d0

2.0d0

#

DINTV_.MNL = 2.0d0

#

DINTV._.MN2 = 2.0d0

#

# i _slctregnn "O==use all gates for parameterization and fitting

# , 1==use sel ected regi on based on threshol ds and of fsets defined above"
# n=1, alternate; n=2 for standard parameterization

#

|_SLCTREGNL = 0

#

| _SLCTREG\2 = 0

#

# Mn filter width used by WSnmoothl to smooth wavef orm

#

D FLTRWDM N = 4. 0d0

#

# Max filter width used by W Snoothl

#

D FLTRADMAX = 128. 0d0

#

# Tine between gates for highest resolution telenetry

#

D DTH RES = 1. 0dO

#

# d_cnbn set to 0 or 1 => wei ght peaks by area when conbi ni ng"

# n=1, alternate; n=2 for standard parameterization

#

D OwBl = 0.0d0

#

# "(1,0) => use straight average when conbi ni ng peaks"

#

D OvB2 = 1.0d0

#

# d_sigmamnit is the mninumval ue of the Gaussian width (sigma) accepted
# for a solved for Gaussian, if calculated value is less than this
# then this peak is renoved fromsolution and if this results in no
# peaks found then solution is considered invalid nofit flag is set
#

# this shoul d be set based on know edge of transmit pul se width

# note that setting this at 1.1 was the reason nost ocean-type wavefor ns
#in similated data were not fit

#

DSIGQMMMNT = 1.1d0

HH*

# d_dnoi sen, d_anpckn, d_dtntkn, and d_sgntkn are val ues used to check
# convergence of the noise, and gaussian (anplitude, centroid, and signa)
# paraneters calculated during the fit. |If a value fromiternation i when
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# conpared to interation i-1 for any of this values agrees to within this
# nunber * the previous value, then that parameter is said to converge;

# all parameters nust converge for the fit to converge.

# n=1 for alternate paraneterization; n=2 for standard

#

D DNA SE1 = 0. 02d0

D DNA SE2 = 0. 02d0

#

# d_danpckn - convergence criteria for anplitude of individual Gaussian
#

D DAMPCKL = 0. 02d0
D DAMPCK2 = 0. 02d0
#

# d_dt ntkn; convergence criteria for centroid |location of individual Gaussian
#

D DTMX1 = 0. 02d0

D DITMXK2 = 0. 02d0

#

# d_dsgnckn; convergence criteria for sigma of individual Gaussian

|

= 0. 02do
= 0. 02do

%

#
#i_mniter Mn nunber of iterations for functional fit
#
|

# ingates2usen nunber of gates to use to cal cul ate noi se val ue of
# return waveform nust be greater than i m nng2use
# n=1 for alternate paraneterization;, n=2 for standard

#

I NGATES2USE1 = 20

#

I NGATES2USE2 = 20

#

# M n nunber of gates to use to cal cul ate noi se

#

I M NNQRUSE = 10

#

# i_nscal n "0O==use observed noi se & sDevNoi se, 1==cal cul ate noi se & sDevNoi se"
#

I_NSCAL1 = 0

I_NSCAL2 = 0

# n=1 for alternate paraneterization;, n=2 for standard
#

# Mn nunber of naxAnp in a rowto count as saturated
#

I _MMN4SAT = 3

#

# d_thresh_lvin - sets retracker threshhold = d_thresh_|vin * maxSmoot hAnp( \WF)
# used for calculating signal begin and end

#

D THRESH LML1 = 0. 11d0

D THRESH LML2 = 0. 15d0

#

# d_vOnsn-a priori fit-matrix-signa for noi se parameter of fit = 1/ SQRT(d_\VOns)
#

D VONS1
D VONs2

5.0d0
5.0d0
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#
# d_vOampn-a priori fit-matrix-sigma for Gaussian anplitude = 1/ SQRT(d_VOanp)
#

D VOAVPL = 5. 0d0
D VOAMP2 = 5. 0d0
#

# d_vOlocn-a priori fit-matrix-sigma for Gaussian centroid | ocation
# = 1/ SQRT(d_\OI oc)

#
D VOLOCL = 5. 0d0
D VOLOC2 = 5. 0d0
#

# d_vOsgm-a priori fit-matrix-sigma for Gaussian signa = 1/ SQRT(d_VOsgm
#

D VOS@GWL = 5. 0d0

D VOS@GW = 5. 0d0

#

# M ni num noi se al | owed
#

D MNNO SE = 0.5d0

#

#

#

# Area of tel escope
#

D AREATELE = 0. 709d0
#

#

#

# Qptics transm ssion
#

D CPTTRANS = 0. 555d0
#

B.3.5 Atmosphere Constants
atm VERS = ANODO7 atm @ obal s v2.0 Cctober 2001

#

# Aerosol scaling factor for 20 sec search
#

@ AER 20S FTR = 5.0d0

#

# Aerosol scaling factor for 4 sec search
#

@ _AER 4S FTR = 0.4d0

#

# Aerosol threshold factors for new nol ecul ar threshold at 20 sec
#

@ AER FTRL = 3.0d0

@D AER FTR2 = 1.2d0

@ _AER FTR3 = 1.2d0

#

# Factor to multiply nol ecul ar difference for bot threshold for 20 s al gm
#

GD BMD FF_FTR = 0. 98d0

#

# Factor to multiply top threshold for bot threshold for 20 s al gm

#
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@ BTHR FTR = 0. 96d0

#

# Calibration cloud factor for determning cloud threshold
#

G CAL_A.D FTR = 5. 0d0

#

# Percent of good records needed (in decimal forn) for cal cof suns to be
# averaged and output to ancillary file

#

GD CAL_PCT = 0.5d0

#

# Nunber of standard deviations to elimnate calibration coefficients
#

GD CC_NUWM STD = 2. 0d0

#

# Use previous granule data if last tine is within this nunber secs of
# current granule time

ZD_CI:_PREV_SEC = 3600. 0d0O

z Ratio to elimnate calibration coefficients
#C#D_CC_RATI O = 0.50

z d oud density threshold

ZD_CLD_DENSE = 25.0d0

#

# doud separation height for using | ow and hi gh consec val ues (n)
#
GD CLD SEP HT = 5.0d3

z d oud thickness threshold (n)
#C#D_CLD_TH K = 230.0d0

z d oud threshol d factor

ZD_O_D_TI-R_I——I'R = 4.0d0

Z Oitical ratio threshold for 20 s al gm
ZD_O?AT_TI-RZO = 1.5d0

z QOitical ratio threshold for 4 s al gm
#C#D_CRAT_TI-R4 = 1.6d0

z Woper |imt for valid DEM (neters)
ZD_EM_H = 10000. 0d0

Z Lower limt for valid DEM (neters)
ZD_DEM_LO = -2000.0d0

z AQA02%_DEMmM n nust be offset by this anount (m
#

@D DEM CFFSET = 1000. 0dO
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#

# d oud/ aerosol discrimnation thresholds

# from21 kmto ground by 1 kmincrenents

#

G DSCRMTHR = 6.0d-13, 6.0d-13, 6.0d-13, 6.0d-13, 6.0d-13, 6.0d-13, 6.0d-13, 6.
0d-13, 6.0d-13, 6.0d-13, 6.0d-13, 7.0d-13, 8.0d-13, 1.0d-12, 1.5d-12, 4.0d-12, 6.0
d-12, 6.0d-12, 6.0d-12, 6.0d-12, 6.0d-12

z D urnal threshold factor

¢C#D_D| URNAL_FTR = 0.5d0

z Lower threshold for 532 day/night flag
gD_D\F_TI—Rl = 1.0d5

Z Woper threshol d for 532 day/night flag
ZD_D\F_TI-RZ = 1.0d6

#

# 532 background threshold for calibration coefficient elimnation
?D_G_BKGD_TI—R = 6.0d0

z Q ound detection factor

ZD_GJ:—I'_I——I'R = 5.0d0

Z Lab measured 532 calibration coefficient

ZD_G_LI\MLCI:F = 3.0d13

z Hal f width of calibration band around hi gh calibration hei ght (km)
ZD_H _HALFWD = 1.0d0

#

# Lab nmeasured 1064 calibration coefficient
#

@O IR LMALCCF = 6.0d2

#

# Half width of calibration band around | ow calibration height (km
ZD_LO_HALFWD = 1.0d0

z Factor to multiply average nol ecul ar bscs for top threshold for 4 s algm
?D_I\MER_I—‘I'R = 0.8d0

z Factor to nultiply average nol ecul ar bscs for top threshold for 20 s al gm
ZD_MAVG_FTR = 10. 0dO

Z doud integrated signal threshold

ZD_M NODSIG = 5.0d-5

z PBL threshol d factor

?D_PBL_TI—R_I—‘TR = 0. 60d0
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z Lower threshold for ratio of GLAQ7 integrated returns
g)_RAT_TI—Rl = 1.0d0

z Uoper threshold for ratio of GLAQ7 integrated returns
ZI)_RAT_THQ = 1.0d1

z Threshold for range fromsatellite to geoid (n
#C;D_FJ\G_TI-R = 5.0d5

z Segrent heights for cloud detection (tops of bins)

#

@ SEG HTS = 20.5d0, 19.0d0, 17.0d0, 15.0d0, 13.dO0, 11.0d0, 10.0dO0, 9.0dO, 8.0dO,
7.0d0, 6.0d0, 5.0d0, 4.0d0 3.0d0, 2.0dO, 1.0dO, 0.0dO, -2.0d0, -2.0dO, -2.0d0
z Factor to multiply nolecular difference for top threshold for 20 s al gm
ZD_TM] FF_FTR = 0. 98d0

M ni mum nunber of valid 5 Hz profiles in 1 sec buffer

_1ISECMN = 2

M n nunber of valid 5 Hz profiles in 20 sec buffer

_20SEC M N = 50

M ni mum nunber of valid 1 sec profiles in 20 sec buffer

_20SEC MNL = 10

Mn nunber of valid 5 Hz profiles in 4 sec buffer

_4SECMN = 8

M ni mum nunber of valid 1 sec profiles in 4 sec buffer

_4SECMNL = 2

Nurmber of bins to constrain the search for the PBL |ayer at 4 sec

A4S LIMBIN=5

Nunber of bins to constrain the search for the PBL layer at 5 Hz

5HZ LIMBIN = 4

Hei ght (n) above PBL or surface for aerosol search limt

_AER BOT_HT = 250

Nurber of bins above optically thick cloud top to end aerosol search at 4 sec

_AERCOD CFF = 5

N R RN EEE N E R L RN E I E T RN RN

# Nunber of bins to constrain the search for aerosol top at 4 sec
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#
@ _AERLIMBIN = 13

Nunber of bins for new nmol ecul ar threshold in 20 sec aerosol detection
_AER NPTS = 450

M ni mum nunber of bins in an aerosol |ayer in 20 sec al gm
_AERNOMMBIN = 5

Flag indicating threshold algorithmto use in 20 sec aerosol detection
0=ol d threshol d, 1=new nol ecul ar threshold

AERTHRF =1
Lower Iimt for std for new nol ecul ar threshold in 20 sec aerosol detection
_AER THR LL = 40

Upper limt for std for new nol ecul ar threshold in 20 sec aerosol detection
_AER THR WL = 160

Start Height (m) for 20 sec aerosol search linit

_AER TCP_HT = 36000

Limt for nunber of bad | ocations allowed

_BAD LCC LIMT = 30

Flag to indicate if backscatter quality flags are used to elimnate data
Not used = 0, used =1

_BSCSF K =0

Flag indicating if 4 sec aerosol |ayers should be cal cul ated using aerosol
routine or if aerosol layers found by cloud al gorithmshoul d be used.

0 = use cloud algorithm 1 = use aerosol algorithm

_CALCAERF =1

Start height for cal cof cloud search (n)

_CAL_QLD HT = 22000

Nunber of seconds that cal cof suns are averaged over (segrent |ength)
_CAL_TIME = 600

Flag to elininate calibration coefficients (0=no, 1=yes)

_CCELIMF =1

Fl ag to designate how cal coeffs are converted fromgranul e segment to sec
0 - performgranul e nean over high calibration hei ght

1 - performgranul e mean over | ow calibration hei ght
2 - performrunni ng snoot her over high calibration height

N LN EEE T EEET E R EEE I EEE R I LI R EE T E RN E RN E T R R
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# 3 - performrunni ng smoot her over |ow calibration height

é_oc_l NTERP F = 0

Nunber of points to use in calibration coefficient Interpolation
_CC_NUMPTS = 3

Nurmber of consecutive bins for aerosol |ayer at 20 sec
_ODBIN=7

Nurmber of consecutive bins for aerosol |ayer at 20 sec

_OONS AER20 = 3

Nurber of consecutive bins for aerosol |ayer at 4 sec
_CONS_AER4 = 3

Nunber of consecutive bins for ground detection

_OONS GRD = 2

Nunber of consecutive bins for PBL

_QONS PBL = 2

Lower threshold for DEM (bins)

DEMTHRL = -13

Upper threshold for DEM (bins)

_DEM THR2 = 156

Nurmber of bins above surface to start search for ground detection
_DET TP BIN=7

If ground detection is |ess than DEM by this nunber of bins, use DEM
for lower lint of profile search

_@ET BIN=0

Don't add profile to cal cof suns if nunber invalid bins in profile > this
threshol d

_INVALI D THR = 100
Nunber of consecutive bins for clouds from10 to 20 km
_NOMMADH =3

Nunber of consecutive bins for clouds fromO to 10 km

_NMMOLD LO = 2

NI EEEN EEEET E EEEI EEE N E R E R e R E I L I e T

# Nunber of consecutive bins for clear sky for 10 to 20 km
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#

Ad NMCORH =3

#

# Nunber of consecutive bins for clear sky for 0 to 10 km
#

d_NMORLO= 2

Backscatter profile is excluded fromPBL search if a cloud top is detected
above this height (n) + 20 sec average PBL height and no cl oud bottom or
ground is detected

_PBL_Q.D HT = 3000

Lower limt for input PBL height

_PBL_LIM = 200

Woper Iimt for input PBL height

_PBL_LIM = 6000

Hei ght (n) above ground detection for PBL search

_PBL_TCP_HT = 7000

Troposphere height (n) above average PBL hei ght

_PBL_TRCP_HT = 700

Hei ght (n) above whi ch pol ar stratospheric clouds are detected

_PSC HT = 14000

Flag indicating if saturated 532 backscatter val ues shoul d be repl aced
with 1064 backscatter values: Do not replace = 0, replace = 1

_REPLACEF = 0
Lower height (n) for random noi se cal cul ati on
_RN BOT = 22000

Upper height (n) for random noi se cal cul ati on
_RN TCP = 23000

Day nunber of the year for start of Sunmer

_ SEASON DEMARC = 111

Flag to use calcul ated or |ab-neasured constant 532 calib coeff; use
constant value = 0; use calculated value = 1

_USEGCF =1

Fl ag to use cal cul ated or |ab-measured constant 1064 calib coeff; use
constant value = 0; use calculated value = 1

N R RN E RN E R R E Rl R EE I L E I EE R I EEET E EEEE

;
i

=1
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#

B.3.6 Utility Constants

UTI L_VERS = ANQDD7 Wil Qdobals v2.0 Cctober 2001

z CONSTANTS FOR PRCDUCT VER! FI CATI ON UTI LI TY

z Constant to indicate that a real paranmeter was not available in the QA file
#(;D_I\DT_AVAI L = -9999. 0d0

#

# Constant to indicate that an integer paraneter was not available in the
# QAfile

#

A _NOT_AVAI L = -9999

#

# Threshol d used for conparing QA and cal cul ated val ues for paraneters.
éD_TI—RESH = 2.0d0

Z The percent of parameter elenents that need to be correct based on

# the threshold for the parameter to be consi dered correct.

ZI)_AH?_PCT = 50. 0d0

z The nunber of elenments to print froman paraneter with many el enents
#C;_PR_ARR_NJ\/I =5

z The percent of granule elenents that determ nes whether a product file
# is good or bad. Aquality flag is set based on this val ue.
é_C_FLAG_TI—R = 70
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Appendix C
GSAS ANCO6 File Content

C.1 ANCO06 Overview

GSAS software creates ANCO06 output files as required by GSDP-31100 (refer to the
GLAS Science Software Requirements Document). The ANCO6 file contains process-
ing information, error messages, and status messages. The file is in standard GSAS
keyword=value format. The format of an ANCO06 entry is:

[ keywor d] =[ val ue]

The first field [keyword] is a keyword describing the type of information presented.
The second field [value] is standardized for use in ANCO06. It contains two subfields:
the time and a text message. The time is that of the data being processed when the
entry was written (if no data have been processed, the time may be 0 or an invalid
value). The time is a GSAS-standard time representation (currently UTC seconds).

[tinme] [nessage]

Each type of message may have different message field formats. The rules for parsing
an ANCO6 entry are:

= the keyword is the string left of the “="

= the data time is the number immediately to the right of the “=
= the messages text is the information after the data time

C.2 ANCO06 Example and Description

A sample ANCO6 file, created during V1 Acceptance Testing, is examined below. In
this example, multiple spaces have been compressed to a single space for readability.

The first entries in the example ANCOG6 file show what files were initially opened. The
message part of each entry is a GSAS standard error/status message. The first field of
the error/status message is the error code, the second is the error severity, the third is
the reporting routine and the last is the error text.

All initial input files are opened. (this section has been edited for brevity)

0 STATUS= 10005, 0, penFIinFile, (pened file: (Input)
gl a05_002_11_0001_0028_2_00_00. dat

0 STATUS= 10005, 0, QpenFInFile, Qpened file: (Input)
anc01_001_20000101_060000_01_00. dat

0 STATUS= 10005, 0, QpenFlnFile, (pened file: (Input)
anc01_001_20000101_060000_01_02. dat

0 STATUS= 10005, 0, penFIinFile, (pened file: (Input)
anc01_001_20000101_060000_01_03. dat

0 STATUS= 10005, 0, QpenFInFile, Qpened file: (Input)
anc01_001_20000101_060000_01_04. dat

0 STATUS= 10005, 0, QpenFlnFile, (pened file: (Input)
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anc01_001_20000101_060000_01_01. dat
0 STATUS= 10005, 0, QpenFlinFile, (pened file: (Input) anc07_001_01_00. dat
0 STATUS= 10005, 0, QpenFlInFile, (pened file: (Input) anc07_001_01_01. dat
0 STATUS= 10005, 0, QpenFlinFile, (pened file: (Input) anc07_001_01_03. dat
0 STATUS= 10005, 0, QpenFlnFile, (pened file: (Input)
anc08_001_20000101_000000_01_00. dat
0 STATUS= 10005, 0, QpenFlnFile, pened file: (Input)
anc09_001_20000101_000000_01_00. dat

0 STATUS= 10005, 0, QpenFInFile, (pened file: (lInput) ancl2 000_00_00. dat
0 STATUS= 10005, 0, QpenFIinFile, (pened file: (Input) ancl2_000_00_O01. dat
0 STATUS= 10005, 0, QpenFlinFile, (pened file: (Input) ancl3 001_01_00. dat
0 STATUS= 10005, 0, QpenFInFile, Q(pened file: (Input) ancl6_001_01_00. dat
0 STATUS= 10005, 0, QpenFlnFile, (pened file: (Input) ancl7_001_01_00. dat
0 STATUS= 10005, 0, QpenFlnFile, Opened file: (Input)

anc24_001_20000101_000000_01_00. dat
0 STATUS= 10005, 0, penFIinFile, (pened file: (Input) anc27_001_01_00. dat
0 STATUS= 10005, 0, QpenFlnFile, (pened file: (Input) anc27_001_01_01. dat
0 STATUS= 10005, 0, QpenFQutFile, (pened file: (Qutput)
gl a06_002_11 0001_0028 2_00_00. dat
0 STATUS= 10005, 0, QpenFQutFile, Qpened file: (CQutput)
glal2_002_11 0001_0015 0_00_00. dat
STATUS= 10005, 0, QpenFQutFile, (pened file: (Qutput)
gl a13_002_11 0001_0015_0_00_00. dat
STATUS= 10005, 0, penFQutFile, Qpened file: (CQutput)
gl al4_002_11 0001_0015_0_00_00. dat
ATUS= 10005, 0, QpenFQutFile, Qpened file: (CQutput)
gl al5_002_11 0001_0015_0_00_00. dat
ATUS= 10005, 0, QpenFQutFile, Qpened file: (Qutput)
gap06_002_11_0001_0028_2_00_00. dat
STATUS= 10005, 0, QpenFQutFile, Qpened file: (CQutput)
gapl2_002_11 0001_0015_0_00_00. dat
0 STATUS= 10005, 0, QpenFQutFile, Qpened file: (CQutput)
gapl3_002_11 0001_0015_0_00_00. dat
0 STATUS= 10005, 0, QpenFQutFile, Qpened file: (Qutput)
gapl4_002_11 0001_0015_0_00_00. dat
0 STATUS= 10005, 0, QpenFQutFile, (pened file: (Qutput)
gapl5_002_11 0001_0015 0_00_00. dat
0 STATUS= 10010, 0, exec_lib, QpenFiles Subroutine status End of execution

ol ol ol ol
| |

ol

The control file name is referenced.

0 #=Control File Name

0 CF_NAME=cf _p3t1.ctl

The control file contents are listed. Notice that “=" is replaced with *“:” so there is no
chance of the keyword/value processor being confused. Comments are retained.
(this section has been edited for brevity)

CONTROL=#
CONTROL=#--------- Execution Information

CONTRCL= EXEC KEY: p3t1

DATE_CGENERATED: 21 Sept enber 2001
CONTRCL= CPERATCR j | ee

CONTROL=#

OONTROL=#---------- Static ANC Files

[eNeoNoNoNoNoNolNolNo)
1
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0 OCONTROL=# I nput ANCO7 Files : 00=error, 01=gl obal, 03=atnmosphere
0 OONTROL=#

0 OONTRCL= | NPUT_FI LE: anc07_001_01_00. dat 0000000 1000000

0 OONTRCL= | NPUT_FI LE: anc07_001_01_01. dat 0000000 1000000

0 OCONTRCL= | NPUT_FI LE: anc07_001_01_03. dat 0000000 1000000

0 CONTROL= OUTPUT_FI LE: gap14_002_11_0001_0043_0_00_00.dat 84922.3646 90000. 0000
0 CONTROL= OUTPUT_FI LE: gap15_002_11_0001_0043_0_00_00. dat 84922.3646 90000. 0000

0 CONTROL=#

0 CONTROL=#t---------- Execution Control

0 CONTROL=#

0 QOONTROL= WAVEFCRM PROCESS: NONE

0 OONTROL= ELEVATI ON_PROCESS: ALL

0 OONTROL= SURFACE TYPE ALL

0 CONTROL=#

0 CONTROL=#t---------- End of Control File
0 CONTROL=#

The exec version number is referenced.

0 EXE_VERSI ON=GLAS_Al't v2.0, Cctober 2001

The associated library version numbers are referenced.

0 - =
0 #=Cormmon Li brary Version Infornation

[0 - - O O U e
0 LI B VERSI ON=l i bexec V2, Qctober 2001

0 LIB VERSION=l i bpl atform V2.0, Cctober 2001
0 LIB VERSION=li bentrl V2.0, Cctober 2001
0 LI B VERSI ON=l i bprod V2.0, Cctober 2001

0 LIB VERSION=libfile V2.0, Cctober 2001

0 LIB VERSION=l i btine V2.0, Cctober 2001

0 LIB VERSI ON=l i berr V2.0, Cctober 2001

0 LI B VERSI ON=l i banc V2.0, Cctober 2001

0 LIB VERSION=l i bmat h V2.0, Cctober 2001

0 LI B VERSI ON=l i bgeo V2.0, Cctober 2001

The associated subsystem version number is referenced.

0 WF_VERSI ON=l i bwf v2.0, Cctober 2001
0 ELEV_VERSI ON=l i bel ev v2.0, Cctober 2001

Ancillary files which remain resident in core are read are then closed.

0 STATUS= 10011, 0, ReadAnc, ReadAnc Subroutine status Start of execution

0 STATUS= 10005, 0, QpenFlInFile, Qpened file: (Input)
anc01_001_20000101_060000_01_00. dat

0 STATUS= 10005, 0, QpenFlnFile, (pened file: (Input)
anc01_001_20000101_060000_01_02. dat

0 STATUS= 10005, 0, QpenFlnFile, pened file: (Input)
anc01_001_20000101_060000_01_04. dat
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0 STATUS= 10005, 0, QpenFlnFile, pened file: (Input)

anc01_001_20000101_060000_01_03. dat

0 STATUS= 10005, 0, QpenFlInFile, Qpened file: (Input)

anc01_001_20000101_060000_01_01. dat

0 STATUS= 10007, O, ReadANC, Finished reading file:

anc01_001_20000101_060000_01_00. dat

0 STATUS= 10005, 0, QpenFlnFil e,

anc01_001_20000101_120000_01_00. dat

0 STATUS= 10005, 0, QpenFlnFil e,

anc01_001_20000101_120000_01_02. dat

0 STATUS= 10005, 0O, QpenFlnFile,

anc01_001_20000101_120000_01_04. dat

0 STATUS= 10005, 0, QpenFlnFil e,

anc01_001_20000101_120000 01_03. dat

0 STATUS= 10005, 0, QpenFlnFil e,

anc01_001_20000101_120000_01_01. dat

pened file: (Input)
Qpened file: (Input)
pened file: (Input)
pened file: (Input)

Qpened file: (Input)

0

STATUS= 10007, 0, ReadANC, Finished reading file:

ReadANC, Fi ni shed reading file: anc07_001 01 _01. dat

ReadANC, Fi ni shed reading file: anc07_001_01_03. dat

ReadANC, Initialized file informati on ancl12_000_00_00. dat
ReadANC, Fi ni shed reading file: ancl12_000_00_01. dat
ReadANC, Fi ni shed reading file: ancl13_001_01_00. dat

ReadANC, Initialized file informati on ancl16_001 01 00. dat
ReadANC, Initialized file informati on ancl17_001_01_00. dat

anc01_001_20000101_120000_01_00. dat
0 STATUS= 10007, 0, ReadANC, Finished reading file: anc07_001_01_00. dat
0 STATUS= 10006, O, G oseFile, dosed file: anc07_001_01 00. dat
0 STATUS= 10007, O,
0 STATUS= 10006, 0, doseFile, Aosed file: anc07_001_01_01. dat
0 STATUS= 10007, O,
0 STATUS= 10006, O, A oseFile, Gosed file: anc07_001_01_03. dat
0 STATUS= 10015, 0, ReadANC, Initialized file information
anc08_001_20000101_000000_01_00. dat
0 STATUS= 10015, O,
0 STATUS= 10007, O,
0 STATUS= 10006, 0, A oseFile, Aosed file: ancl2_000_00_01. dat
0 STATUS= 50005, 0, C LoadCeoid, IN E GETGEQ D subroutine status
0 STATUS= 10007, O,
0 STATUS= 10006, O, G oseFile, dosed file: ancl3 001 01 00. dat
0 STATUS= 10015, O,
0 STATUS= 10015, O,
0 STATUS= 10015, 0, ReadANC, Initialized file infornation

anc24_001_20000101_000000_01_00. dat
0 STATUS= 10006, O, G oseFile, dosed file: anc27 001 01 01.dat
STATUS= 10011, O, ReadAnc, ReadAnc Subroutine status End of execution

0

Parsed execution flag values are referenced.

o
it

#=Execution Control Fl ags

[eNeNoNoNeoNoNoloNolNoNeNoNolelNolNolNol

SURFACE TYPE=Land = T

SURFACE TYPEECcean = T

SURFACE TYPE=Sea Ice =T

SURFACE TYPE=lce_Sheet = T

MANAGER EXEC-Waveform = F

MANAGER EXEC=H evation = T

ELEVATI ON_PROCESS=E Cal cLoadTD = T
ELEVATI ON_ PROCESS=E Cal cCceanTD = T
ELEVATI ON_PROCESS=E Cal cEarthTD = T
ELEVATI ON_PROCESS=E Cal cPol eTD = T
ELEVATI ON PROCESS=E Get Geoid = T
ELEVATI ON PROCESS=E Cal cTrop = T
ELEVATI ON_PROCESS=E IntrpPCD = T
ELEVATI ON PROCESS=E Cal cStdIR = T
ELEVATI ON_ PROCESS=E Cal cLdIR =T
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ELEVATI ON PROCESS=E Cal cCcIR =T
ELEVATI ON PROCESS=E CalcSIIR =T
ELEVATI ON_PROCESS=E CalclsIR =T
ELEVATI ON_PROCESS=E Cal cSpLoc = T
ELEVATI ON PROCESS=E Atn(F = T
ELEVATI ON_PROCESS=E CalcSlope = T
ELEVATI ON_PROCESS=E Cal cRefl =T
ELEVATI ON_PROCESS=E ChckReg = T
ELEVATI ON_PROCESS=E Cal cRegRng = T
ELEVATI ON_PROCESS=E Cal cRegParm =T
ELEVATI ON_PROCESS=E Cal cDEM = T

[eNeNolNoNoNoNoNoNolNolNo]

Version information from applicable ancillary files is referenced.

ANC_VERSI ONEANQO7 Error V2.0 Cctober 2001
ANC VERSI ON=ANCD7 Status V2.0 Cctober 2001
ANC_VERS| ON=ANQDO7 d obal s v2.0 Cctober 2001
ANC VERSI ON=no ANCO7 At m gl obal s read

ANC VERSI ONFANQD7 Hlev Qobals v1.0 Fri Mar 10 11:2
ANC VERSI ON=no ANQD7 WF gl obal s read

ANC VERSI ON=no ANQD7 L1A gl obal s read

ANC VERS| ON=

ANC_VERSI ON=Versi on 1.0, 04/12/2000*

ANC VERS|I ON=anc13_dem not read

ANC VERSI ONFancl16 I tide not read

ANC _VERSI ONFancl17_otide not read

[eNeoNoNoNoNoNoNoNoNoNoNoNolNoNo)

Execution trace proceeds. Granules are opened/closed dynamically. (this section has
been edited for brevity)

0 STATUS= 10012, 0, ReadData, ReadData Subroutine status

0 STATUS= 10005, 0, QpenFInFile, Qpened file: (Input)
anc01_001_20000101_120000_01_00. dat

0 STATUS= 10005, 0, QpenFlnFile, pened file: (Input)
anc01_001_20000101_120000_01_02. dat

0 STATUS= 10005, 0, QpenFlnFile, (pened file: (Input)
anc01_001_20000101_120000_01_04. dat

0 STATUS= 10005, 0, QpenFlInFile, Qpened file: (Input)
anc01_001_20000101_120000_01_03. dat

0 STATUS= 10005, 0, QpenFlnFile, pened file: (Input)
anc01_001_20000101_120000_01_01. dat

0 STATUS= 10006, 0, A oseFile, Aosed file: anc01_001_20000101_060000_01_ 00. dat

0 STATUS= 10006, 0, A oseFile, Aosed file: anc01_001 _20000101_060000_01 02.dat

0 STATUS= 10006, 0, doseFile, Aosed file: anc01_001 20000101 _060000_01_04. dat

0 STATUS= 10006, 0, doseFile, Aosed file: anc01_001_20000101_060000_01_03. dat

0 STATUS= 10006, 0, A oseFile, Aosed file: anc01_001_20000101_060000_01_01. dat

0 STATUS= 10005, 0, QpenFInFile, Qpened file: (lnput)
anc01_001_20000101_180000_01_00. dat

0 STATUS= 10005, 0, QpenFlnFile, Opened file: (Input)
anc01_001_20000101_180000_01_02. dat

0 STATUS= 10005, 0, penFlinFile, (pened file: (Input)
anc01_001_20000101_180000_01_04. dat

0 STATUS= 10005, 0, QpenFInFile, Qpened file: (Input)
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anc01_001_20000101_180000_01_03. dat
0 STATUS= 10005, 0, QpenFlnFile, (pened file: (Input)
anc01_001_20000101_180000_01_01. dat

0 STATUS= 50006, 0, ClIntrpPQD, IN C IntrpPCD subroutine status

0 STATUS= 50008, 0, C Cal cSpLoc, IN C CALCSPLQOC subroutine status

0 STATUS= 50002, O, E_Cal cCceanTD, IN E_Cal cCceanTd subroutine status
0 STATUS= 50003, 0, E CalcEarthTD, IN E Cal ckarthTd subroutine status
0 STATUS= 50001, 0O, E CalcLoadTD, In E Cal cLoadTd subroutine status
0 STATUS= 50013, 0, E CalcTrop, IN E Cal cTrop subroutine status

0 STATUS= 50017, 0, E CalcDEM IN E_Cal cDEM subrouti ne status

0 STATUS= 50010, 0, E CalcSope, IN E CALCSLCPE subroutine status

0 ERROR=-50022, 2, e_cal csl ope, Cannot take sg. root of negative quantity cant
take square root of a negative quantity
0 STATUS= 50021, 0, E QceanParm | N E CceanParm subroutine status

0 STATUS= 10007, O, NextGanule, Finished reading file:
gl a05_002_11 0001_0028 2_00_00. dat
0 STATUS= 10006, 0, A oseFile, Aosed file: gla05 002_11 0001 _0028_2_00_00. dat
0 STATUS= 10005, 0, penFIinFile, Qpened file: (Input)
gl a05_002_11_0001_0028_3_00_00. dat
8100 STATUS= 10006, 0, A oseFile, dosed file: gla06_002_11_0001_0028_2_00_00. dat
8100 STATUS= 10005, 0, QpenFQutFile, (pened file: (CQutput)
gl a06_002_11 0001_0028 3 00_00. dat
8100 STATUS= 10005, 0, QpenFiles, Qpened file: (In-
put) gl a06_002_11_0001_0028_3 00_00. dat
8100 STATUS= 10006, 0, O oseFile, Aosed file: gqap06_002_11 0001_0028 2 00_00. dat
8100 STATUS= 10005, 0, QpenFQutFile, (pened file: (Qutput)
gap06_002_11_0001_0028_3_00_00. dat
8100 STATUS= 10005, 0, QpenFiles, Qpened file: (In-
put ) gap06_002_11 0001 _0028_3 00_00. dat

899590 STATUS= 50013, 0, E CalcTrop, IN E _CalcTrop subroutine status
899790 STATUS= 50017, 0, E CalcDEM IN E Cal cDEM subrouti ne status
899800 STATUS= 50010, 0, E CalcS ope, IN E CALCSLCPE subroutine status

0 STATUS= 10007, 0, Next@anule, Finished reading file:

gl a05_002_11_0001_0043_4_00_00. dat

0 STATUS= 10006, 0, A oseFile, Aosed file: gla05 002_11_0001_0043_4 00_00. dat
899990 STATUS= 10006, 0, doseFile, Aosed file: gla06_002_11 0001_0043_4 00_00. dat
899990 STATUS= 10006, 0, A oseFile, Aosed file: gap06_002_11 0001_0043_4 00_00. dat
899990 STATUS= 10006, 0, A oseFile, Aosed file: glal2 002_11 0001_0043_0_00_00. dat
899990 STATUS= 10006, 0, A oseFile, Aosed file: glal3 002_11_0001_0043_0_00_00. dat
899990 STATUS= 10006, 0, A oseFile, dosed file: glal4 002_11 0001_0043_0_00_00. dat
899990 STATUS= 10006, O, A oseFile, Aosed file: glal5 002_11 0001_0043_0_00_00. dat
899990 STATUS= 10006, 0, doseFile, Aosed file: gapl2_002_11_0001_0043_0_00_00. dat
899990 STATUS= 10006, 0, doseFile, Aosed file: gapl3_002_11 0001_0043_0_00_00. dat
899990 STATUS= 10006, 0, A oseFile, Aosed file: gapl4 _002_11 0001_0043_0_00_00. dat
899990 STATUS= 10006, 0, A oseFile, dosed file: gapl5 002 11 0001_0043_0 00 _00. dat
899990 STATUS= 10013, 0, exec_lib, MainWap Subroutine status Start of execution

An summary of input files/records is created. (this section has been edited for brev-
ity)
899990 STATUS= 10013, 0, exec_lib, MainWap Subroutine status Start of execution
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899990
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990

899990
899990
899990
899990

#=I nput / Qut put Wapup Summary

| NPUT_SUMVARY=gl a05_002_11_0001_0028_2_00_00
| NPUT_SUMVARY=gl a05_002_11_0001_0028_3_00_00
| NPUT_SUMMVARY=gl a05_002_11_0001_0028_4_00_00
| NPUT_SUMMVARY=gl a05_002_11_0001_0029_1_00_00
| NPUT_SUMVARY=gl a05_002_11_0001_0029 2 _00_00.
| NPUT_SUMVARY=gl a05_002_11_0001_0029_3_00_00
| NPUT_SUMVARY=gl a05_002_11_0001_0029_4_00_00
| NPUT_SUMVARY=gl a05_002_11_0001_0030_1_00_00
| NPUT_SUMMVARY=gl a05_002_11_0001_0030_2_00_00
| NPUT_SUMMVARY=gl a05_002_11_0001_0030_3_00_00
| NPUT_SUMVARY=gl a05_002_11_0001_0030_4_00_00.
| NPUT_SUMVARY=gl a05_002_11_0001_0031_1_00_00

| NPUT_SUWARY=anc17_001_01_00. dat
| NPUT_SUMVARY=anc24_001_20000101_000000_01_00
| NPUT_SUMVARY=anc27_001_01_00. dat
| NPUT_SUWARY=anc27_001 01 01. dat

dat :
dat :
dat :
dat :
dat :
dat :
dat :
dat :
dat :
dat :
dat :
dat :

read O records
. dat:
read O records
read O records

read
read
read
read
read
read
read
read
read
read
read
read

810

1287
1616
1281
1616
1287
1617
1281
1616
1287
1617
1280

recor ds
records
records
records
records
records
records
records
records
records
records
records

read O records

An summary of output files/records is created. (this section has been edited for brev-

ity)
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990

899990
899990
899990
899990
899990

OUTPUT_SUMVARY=gl a06_002_11_0001_0028_2_00_00
QUTPUT_SUMVARY=gl a06_002_11_0001_0028_3_00_00.
QUTPUT_SUMVARY=gl a06_002_11_0001_0028_4 00_00
OUTPUT_SUMVARY=gl a06_002_11_0001_0029_1_00_00.
OUTPUT_SUMVARY=gl a06_002_11_0001_0029_2_00_00.
OUTPUT_SUMVARY=gl a06_002_11_0001_0029_3_00_00.
OUTPUT_SUMVARY=gl a06_002_11_0001_0029_4_00_00
QUTPUT_SUMVARY=gl a06_002_11_0001_0030_1_00_00.
QUTPUT_SUMVARY=gl a06_002_11_0001_0030_2_00_00
OUTPUT_SUMVARY=gl a06_002_11_0001_0030_3_00_00.

OUTPUT_SUMVARY=qap14 _002_11 0001 _0029_0_00_O00.
QUTPUT_SUMVARY=gap14_002_11_0001_0043_0_00_00.
OUJTPUT_SUMVARY=gap15_002_11_0001_0015_0_00_00
OUTPUT_SUMVARY=gap15_002_11_0001_0029_0_00_00.
OUTPUT_SUMVARY=gap15_002_11_0001_0043_0_00_O00.

dat :
dat :
dat :
dat :
dat :
dat :
dat :
dat :
dat :
dat :

dat :
dat :
dat :
dat :
dat :

w ot e
wote
wrote
wote
wote
W ot e
wote
wote
wrote
wote

wote
wote
wote
wote
W ot e

81
12
16
12
16
12
16
12
16
12

0
0
0
0
0

1 records
88 records
17 records
82 records
17 records
88 records
18 records
82 records
17 records
88 records

records
records
records
records
recor ds

An summary of error/status messages is created. (this section has been edited for

brevity)

899990 #m- - - m i m i m e

899990 #=Status/Error Wapup Summary

899990 #m- - - - - s o

899990 ERRCR_SUWARY= 2833426 Cannot take sg. root of negative quantity

899990 STATUS SUWARY= 356 (pened fil e:

899990 STATUS SUWARY= 244 d osed fil e:

899990 STATUS SUWARY= 68 Fi ni shed reading file:

899990 STATUS SUWARY= 1 ReadAnc Subroutine status

899990 STATUS SUWARY= 89693 ReadDat a Subroutine status

899990 STATUS SUWARY= 1 Mai nWap Subroutine status

899990 STATUS SUMVARY= 5 Initialized file information

899990 STATUS SUWARY= 358731 In E Cal cLoadTd subroutine status
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899990
899990
899990
899990
899990
899990
899990
899990
899990
899990

STATUS_SUMVARY:
STATUS_SUMVARY:
STATUS_SUMVARY:
STATUS_SUMVARY:
STATUS_SUMVARY:
STATUS_SUWARY:
STATUS_SUMARY:
STATUS_SUMVARY:
STATUS_SUMVARY:
STATUS_SUMVARY:

179370 I N E_Cal cCceanTd subroutine status
179370 IN E Cal ckart hTd subrouti ne status
179371 IN E_GETCGEA D subrouti ne status
3587400 I N C_ I ntrpPQD subroutine status
13915989 | N C_CALCSPLQC subroutine status
2838356 | N E_CALCSLCPE subroutine status
3587215 IN E _Cal cTrop subroutine status
8425624 I N E_Cal cDEM subrouti ne status
1024984 | N E_LandPar m subrouti ne status
2557848 | N E_CceanPar m subrouti ne status

Any remaining open files are closed.

899990 STATUS= 10013, 0, exec_lib,
899990 STATUS= 10014, 0, exec_lib,

899990
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990
899990

STATUS=
STATUS=
STATUS=
STATUS=
STATUS=
STATUS=
STATUS=
STATUS=
STATUS=
STATUS=
STATUS= 10006,
STATUS= 10006,
STATUS= 10006,
STATUS= 10006,
STATUS= 10006,

10006,
10006,
10006,
10006,
10006,
10006,
10006,
10006,
10006,
10006,

[eNeoNoNeoNoNeolNoNolNolNoNolNel

dosed file:
QA osed file:
QA osed file:
QA osed file:
A osed file:
Qosed file:
QA osed file:
QA osed file:
QA osed file:
QA osed file:
Qosed file:
QO osed file:

d oseFil e,
d oseFil g,
A oseFil e,
A oseFil e,
d oseFil e,
d oseFil e,
d oseFil e,
d oseFil g,
A oseFil e,
A oseFil e,
d oseFil e,
d oseFil e,

0, doseFile, dosed file:

Mai nWap Subroutine status End of execution
d oseFil es Subroutine status Start of execution
anc01l 001 _20000102_120000 01 _00.
anc01_001_20000102_180000_01_00.
anc01_001_20000102_120000_01_02.
anc01_001_20000102_180000_01_02.
anc01_001_20000102_120000_01_03.
anc0l 001 20000102 180000 01 03.
anc01l 001 _20000102_120000 01 04.
anc01_001_20000102_180000_01_04.
anc01_001_20000102_120000_01_01.
anc01_001_20000102_180000_01_01.
anc08_001_20000101_000000_01_00.
anc09 001 20000101 000000 01 00.

ancl2 000 _00_00. dat

0, AoseFile, Aosed file: ancl6_001_01_00. dat
0, AoseFile, Aosed file: ancl7_001_01_00. dat
899990 STATUS= 10006, O, doseFile, dosed file: anc24_001_20000101_000000_01_00. dat
899990 STATUS= 10006, 0, G oseFile, Aosed file: anc27_001 01 00. dat
899990 STATUS= 10014, 0, exec_lib, A oseFiles Subroutine status End of execution

dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
dat
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Appendix D
GSAS Error and Status Codes

This section list errors and possible solutions for each error defined in GSAS.

D.1 General Errors

-10001 Error Opening File for Input:

The operating system was unable to open the specified input file. Verify that the
requested file exists in (or is correctly linked into) the current directory. Verify the
spelling of the filename within the control file (filenames are case-sensitive). Verify
that the user has read permission on the file.

-10002 No control file specified.

A control file must be specified as a command-line argument when GLAS_Exec is
executed. If a control file was specified, then perform the following verification steps:
Verify that the control file exists in (or is correctly linked into) the current directory.
Verify that the user has read permission on the control file

-10003 Bad rec_ndx in control file.

A bad start or stop time was specified in the control file. The start/stop times are frac-
tional numbers representing UTC seconds. The times must contain only digits and
the decimal point.

-10004 Stop rec_ndx > start rec_ndx.
A start time which was chronologically greater than the stop time was found in the
control file. Start times must be less than stop times.

-10005 Previous granule stop > current start.

Multiple granules of the same type were specified in the control file. The start time of
a previous granule was chronologically greater than the stop time of the current
granules. Multiple granules of the same type must not have time spans which over-
lap within the same control file. The granules must be entered in the control file in
chronological order.

-10006 Error Opening File for Output:

The operating system was unable to open the specified output file. Verify that the
requested file does not already exists in (or is correctly linked into) the current direc-
tory. Verify that the user has write permission on the current directory:.

-10007 Error Closing File:

The operating system returned an error code when attempting to close a file. Verify
that opened files were not moved from the current directory while GLAS_Exec was
running. This is an unusual error and would normally indicate a programming error.

-10008 Error Reading File:
The operating system returned an error code when attempting to read a file. Verify
that files listed in the control file are present and accessible in the current directory.
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This is an unusual error and would normally indicate a programming error or a cor-
rupt input file.

-10009 Error Writing File:

The operating system returned an error code when attempting to write a file. Verify
that files listed in the control file are present and accessible in the current directory.
This is an unusual error and would normally indicate a programming error or a full
file system.

-10010 Error Reading ANCO7:

The operating system returned an error code when attempting to read the specified
ANCO7 file. Verify that the ANCO7 files listed in the control file are present and acces-
sible in the current directory. If all files are present, this indicates corruption in the
ANCO7 file. Appendix B describes the format of ANCO7 files. verify the ANCO7 file
contents.

-10011 Unknown Keyword in ANCO07:

The ANCO7 file reader has found a keyword it does not recognize in the ANCO7 file.
This usually indicates corruption in the ANCO7 file. Appendix B lists recognized
ANCO07 keywords. Verify the ANCO7 file contents.

-10012 Multiple single-instance keywords:

The control file parser has detected multiple instances of single-instance keywords in
the control file. Appendix C details single and multiple-instance keywords in the con-
trol file. Verify the control file contents.

-10013 Multiple-instance keyword limit exceeded:
The control file parser has detected that the number of instances of a multiple-
instance keyword has been exceeded. Verify the control file contents.

-10014 Unrecognized line in control file:
The control file parser has found a line in the control file which it does not recognize.
Appendix C details the format of the control file. Verify the control file contents.

-10015 Unknown value in keyword/value pair:

The control file parser has found a line in the control file with a value it does not rec-
ognize. Certain keywords are required to have only certain values. Appendix C lists
possible values within the control file. Verify the control file contents.

-10016 1/O Error Opening Control File:

The operating system was unable to open the specified control file. Verify that the
requested file exists in (or is correctly linked into) the current directory. Verify the
spelling of the filename on the command line. Verify that the user has read permis-
sion on the file.

-10017 Error Reading Control File:

The operating system returned an error code when attempting to read the control file.
Verify that the control file is present and accessible in the current directory. This is an
unusual error and would normally indicate a programming error or a corrupt control
file.
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-10018 Specified Unknown File Type:

An unknown file type was specified in the control file. A file type is represented by
the first 5 characters of the filename. Appendix A lists recognized GLAS file types.
Verify the control file.

-10019 GLAO1 Unknown Record Type

An unknown record type was found within the GLAOL1 file. Valid record types are
header, body, long and short. This error indicates a corrupt GLAOL1 file or a program
error.

-10020 GLAO1 Exceeded Waveform Record Limit
The number of waveform records per second was exceeded in the GLAOL1 file. This
error indicates a corrupt GLAOL1 file or a program error.

-10021 GLAOO Unknown APid
An unknown APID was detected in the GLAOO data. This error indicates corrupt
GLAOO data.

-10022 GLAOO0 Wrong APid

-10023 Max APIDs per sec exceeded
This indicates that the maximum number of APIDs per second has been exceeded.
This error indicates corrupt GLAOO data.

-10024 Data Time < Granule Start Time
This indicates that data was lost because the time of the current record is less than the
start time of the current granule. Verify the start and stop times in the control file.

-10025 Error Reading Standard Atmosphere file header
An error was detected reading the Standard Atmosphere file header. This indicates a
corrupt Standard Atmosphere file.

-10026 Error Reading Standard Atmosphere file data
An error was detected reading the Standard Atmosphere file data. This indicates a
corrupt Standard Atmosphere file.

-10027 Error Reading Global Aerosol map
An error was detected reading the Global Aerosol file data. This indicates a corrupt
Global Aerosol file.

-10028 Error Reading Aerosol Troposphere map
An error was detected reading the Aerosol troposphere file data. This indicates a cor-
rupt Aerosol Troposphere map file.

-10029 Duplicate APID found

An error was detected when duplicate APID records were found while processing
GLAOO APID data. A duplicate APID is defined as one having the same APID num-
ber and same mission elapsed time.
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-10030 EOF or Error Reading ANC33
An error was detected while reading the ANC33 file. Verify that the file exists and has
the correct format.

-10031 Exceeded maximum GLAOO index entries
The number of GLAOO index entries in the ANC29 file exceeded the maximum
allowed. Contact the GSAS Development team.

-10032 Non-zero version in APID Primary Hdr
An inconsistency was detected in an APID primary header field. This is most likely
due to a corrupt APID file.

-10033 Mismatched APID numbers in phdr and file

An error was detected when verifying that the APID number within the APID data
did not match the expected APID number designated by the file type. This is most
likely due to a corrupt APID file.

-10034 Flag indicates no secondary header in APID
An error was detected when checking the secondary header flag within the APID
data. This is most likely due to a corrupt APID file.

-10035 Gap in APID sequence count
A gap was detected in the APID sequence count. This most likely indicates missing
data or a corrupt APID file.

-10036 Mismatch in APID lengths

A mismatch was detected when verifying the APID length field within the secondary
header against the expected APID length, based on the file type of the APID. This is
most likely due to a corrupt APID file.

-10037 GPS Delta time exceeds limit
The time between consecutive GPS updates exceeds a preset limit. This is most likely
due to missing data.

-10038 Inconsistent APID shot count
The APID shot counts are inconsistent. This indicates that the APID alignment pro-
cess may not work correctly. Contact the GSAS Development Team.

-10039 Overflowed number of reserved header records

This indicates the number of product header records has exceeded the expected num-
ber of product header records. The product header records may be incomplete. Con-
tact the GSAS Development Team.

-10040 Reference Orbit File is empty
This indicates the reference orbit file is corrupt.

-10041 Did not find desired rev in rev file
This indicates that data time is not within the predicted orbit file.

-10042 Granule time not within Ref Orb file
This indicates that data time is not accounted for in the reference orbit id table.
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-10043 Undefined Segment type
This indicates an error in routine while determining segment type.

-10044 Error running CreateGran_util
This indicates that the utility terminated abnormally. An error code will be gener-
ated where the error occurred.

-10045 Time error: current < previous

-10046 Error returned from script
An error was returned from the SDMS_met_script. This is most likely due to a cor-
rupt ANCA40 file.

-10047 File naming conventions do not match
met_util has detected that the file naming conventions do not match when compar-
ing the names of the ANC40 and ANCOL1 files.

D.1.1 L1A Errors

-20001 Error reading PAD data Eng data
No Used.

-20002 Error reading PAD data Eng data
Not Used.

-20003 Background value out of range
If background value is outside of threshold limits, lidar values are set to invalid and
lidar quality flag is set to 3.

-20004 Energy value out of range
If transmitted energy value is less than threshold value, lidar values are set to invalid.

-20005 Large number bad lidar values within profile
If the number of lidar values, within a profile, that fall outside of threshold limits
exceeds a certain number, then the lidar values are set to invalid.

-20006 APID not available - no atm processed

Either the ancillary science packet data are unavailable or both the photon science
packet and the cloud digitizer packet data are unavailable for the record. No L1A
atmosphere data are processed and invalid values are written to GLAO2.

-20007 APID not available - atm processed

Either the photon science packet data or the cloud digitizer packet data are unavail-
able for the record. Available L1A atmosphere data are processed. Unavailable val-
ues given invalid values on GLAO2.

-20008 Range value out of range
If range to start of profile value is outside of threshold limits, a default value is used.

-20009 Attenuation setting <=0, setto 1
If the attenuation setting is less than 1, it is set equal to 1.
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-20010 1064 computed transmit energy unavailable
If the 1064 nm transmitted energy is not available, a default value is used.

-20011 No ANC32 data available
No ANC32 data are available for processing. Verify the correctness of the control file.

-20012 No ANC33 data available
No ANC33 data are available for processing. Verify the correctness of the control file.

-20013 No ANC25 data available
No ANC25 data are available for processing. Verify the correctness of the control file.

-20014 Current number of seconds exceeds max number

-20015 Using estimated shot time
Shot time is being estimated instead of calculated. This is most likely due to a missing
APID19 record.

D.2 Waveform Errors

-30001 Singular Matrix
Matrix inversion performed as part of the least squares fitting of a waveform to a
Gaussian has yielded a singular matrix, and no solution is available.

-30002 Number of peaks found greater than max
The number of peaks found compounded within a single returned waveform
exceeds the max number allowable.

-30003 No signal
Not used.

-30004 Standard deviation is zero
Not used.

-30005 Bad Frame
Not used.

-30006 Error from C_InterpPOD
Not used.

-30007 Error from C_CalcSpLoc
Not used.

-30008 Error from WF_Mgr
Filter number exceeds known values. Itis less than 1 or greater than 6. Probable data
error.

-30009 W_Estimates, Underflow creating DEXP values
not used
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-30010 WFMgr, Inconsistent Compression Parameters.
Compression parameters are inconsistent. Input parameters have not been defined
consistently. Probable error in telemetry.

-30011 GLAO05_scal_mod, Overflow in sigma computation.
This implies that the errors of the parameters solved for with the Gaussian fit are not
within acceptable bounds.

-30012 QAP file write error on Packet data
Write error encountered while writing a record of 16-second processing packet data
to the QAP file. Possible system-related error.

-30013 QAP file write error on Summary data
Write error encountered while writing a record of granule summary data to the QAP
file. Possible system-related error.

-30014 W_CalcRefict, Illegal value trans energy pulse.

An unphysical value for the energy of the transmitted pulse exists, and is equal to or
less than 0.0 joules. Reflectance is set to default to avoid division by zero and/or an
unphysical computation.

-30015 GLAO5_scal_mod, Overflow in reflectivity comp
This implies that values used in the reflectivity calculation are outside bounds.

-30016 WFMgr_mod, Indeterminate waveform type
Flag that identifies a waveform as short vs. long cannot be properly retrieved. Proba-
ble data error or missing data.

D.3 Atmosphere Errors

Subsystem errors and corrective action will be fully documented in V2 of this docu-
ment.

-40001 DEM out-of-bounds
If the DEM value is invalid or outside of threshold limits, do not process record.

-40002 532 integrated return flag poor or bad
If the 532 nm integrated return flag indicates that the 532 nm lidar data are poor, the 1
Hz backscatter quality flag is set to 1.

-40003 Ratio of integrated returns out-of-bounds
If the ratio of the 532 nm integrated return / molecular integrated return is outside of
threshold limits, then the 1 Hz backscatter quality flag is set to 1.

-40004 Large num bad recs not incl in data
Not used.

-40005 Excessive num bad recs not incl in data
Not used.

-40006 Time between recs greater than threshold
Not used.
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-40007 Divide by zero
If the denominator value is 0, set it to a default value.

-40008 Exponent too large
If the exponent value exceeds a certain threshold limit, set the exponent to that limit.

-40009 Index beyond gi_cld_lays
Not used.

-40010 Index beyond gi_pb_aer_lays
Not used.

-40011 Deficient 532 laser energy flag
If the 532 nm energy laser flag indicates that the 532 nm transmitted laser energy is
deficient, the 532 nm backscatter quality flag is set to 1.

-40012 Deficient 1064 laser energy flag
If the 1064 nm energy laser flag indicates that the 1064 nm transmitted laser energy is
deficient, the 1064 nm backscatter quality flag is set to 1.

-40013 Excess num cloudy recs not incl in data
Not used.

-40014 PBL signal ratio less than zero
Not used.

-40015 Input PBL height out-of-bounds
If PBL height value is outside threshold limits, calculate PBL height as height of max-
imum profile signal.

-40016 Aerosol signal ratio less than zero
Not used.

-40017 Insufficient filtered data for processing

If the number of valid backscatter values averaged over a period of time is below a
certain percentage, then data is not processed for that time span. This affects PBL
and aerosol detection.

-40018 Random noise not valid for cloud detection
If at least two backscatter values are not available to calculate a standard deviation,
then the random noise is set to invalid.

-40019 Too many bad locations

This error is for met interpolation only. If the input latitude or longitude value is
invalid, use last saved value. If the number of invalid values exceeds a threshold
limit, this error is called.

-40020 PBL QA array index beyond array size
If the PBL height QA array is indexed by a number greater than the array dimension,
no more data is added to the array.

-40021 Invalid lat/lon from GLAQ7
This error is for the atmosphere manager only. If control flags are set to skip POD

Version 2.0 Page D-8 November 2001



GSAS Error and Status Codes GSAS User’s Guide

processing and the latitude or longitude value from GLAO?7 is invalid, processing
stops.

-40022 Invalid DEM from GLAOQ7
This error is for the atmosphere manager only. If control flags are set to skip POD
processing and the DEM value from GLAO7 is invalid, the DEM value is set to 0.0.

-40023 Input product is not GLA02
Not used.

-40024 Invalid value written to ancillary file

This error is for the atmosphere utility only. If a certain percentage of lidar values
within a time segment are invalid, an invalid average is written to the anc36 file for
the segment. This message may be seen often if there were clouds present when the
data were collected.

-40025 Array index is greater than size allowed

If an array is indexed by a number greater than the array dimension, processing
stops. Check the array dimension in the atmosphere constants file and increase if
necessary.

-40026 No ANC36 data for current granule
If there is no ANC36 file for the current granule, then atmosphere backscatter pro-
cessing stops.

-40027 Cal cof avg is invalid after elim tests
If the calibration coefficient is invalid after the elimination tests, use the original aver-
age taken before the tests and set the calibration coefficient quality flag to 2.

-40028 ANC36 current granule data is in first structure

ANC36 data for the current granule are expected in the second structure and data for
the previous granule are expected in the first structure. If data for the current granule
are in the first structure, processing may continue, but data for the previous granule
are not available.

D.4 Elevation Errors

-50001 Error reading met height file
An error was detected reading the meteorological height file. This indicates a corrupt
met height file.

-50002 Error reading met temperature file
An error was detected reading the meteorological temperature file. This indicates a
corrupt met temperature file.

-50003 Error reading met relative humidity file
An error was detected reading the meteorological relative humidity file. This indi-
cates a corrupt met relative humidity file.
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-50004 Error reading met precip water table file
An error was detected reading the meteorological precip water file. This indicates a
corrupt met precip water file.

-50005 Elevation more than max pressure level ht
The elevation is higher than the maximun pressure level height. This indicates eleva-
tion is suspect.

-50006 Max Iterations exceeded in ODE calcs.
This indicates that the data is suspect.

-50007 Step size underflow in BS-step method
This indicates that the data is suspect.

-50008 Value of cosine GT 1.0 in Geoloc
The cosine of angle is greater that 1. Most probably due to round-off errors in calcu-
lation.

-50009 Value of cosine LT -1.0 in Geoloc
The cosine of angle is greater that 1. Most probably due to round-off errors in calcu-
lation.

-50010 Max Iterations exceeded in Geoloc
This occurs when number of iterations exceeds preset limits. This indicates data is
suspect.

-50011 POD file structure is empty
This occurs when POD file structure is not loaded from control file. Need to check if
control file contains ANC08 or ANC20 input file.

-50012 Time not within vals in POD file structure

This occurs when data time is not within time range in the POD file structure. Need
to check if correct start/stop times are entered in control file for the ANC08/ANC20
files.

-50013 Error reading 10 consec recs in POD file
This occurs when data time is past the last time in the ANC08/ANC20 file.

-50014 Error reading Load Tide coeffs file
An error was detected reading the load tide coefficients file. This indicates a corrupt
load tide coefficients file.

-50015 Error reading Geoid coeffs file
An error was detected reading the geoid file. This indicates a corrupt geoid file.

-50016 Error reading DEM file
An error was detected reading the DEM file. This indicates a corrupt DEM file.

-50017 Error reading 1 deg Ocean Mask file
An error was detected reading the ocean mask file. This indicates a corrupt ocean
mask file.
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-50018 Size of ocean td array must be increased
Error in legacy code. Need to refer to Richard Ray’s GOTO00 documentation.

-50019 Likely error in Checkl of legacy ocean td
Error in legacy code. Need to refer to Richard Ray’s GOTO00 documentation.

-50020 Lat/Lon out of bounds in legacy ocean td
Error in legacy code. Need to refer to Richard Ray’s GOT00 documentation.

-50021 Increase dimensions in call to UTCSRI
Error in legacy code. Need to refer to Richard Ray’s GOT00 documentation.

-50022 Cannot take sqg. root of negative quantity
This indicates data is suspect.

-50023 Bad Frame flag set in E_SealceParm (rem)
Not used.

-50024 Bad Frame flag set in E_LandParm (rem)
Not used.

-50025 Bad Frame flag set in E_OceanParm (rem)
Not used.

-50026 Bad Frame flag set in E_CalcSlope (rem)
Not used.

-50027 Bad Frame flag set in E_CalcRange (rem)
Not used.

-50028 Geopotential Ht >max rel hum ht
The geopotential height is more that the maximum height for relative humidity. The
relative humidity is set to zero.

-50029 ROT file structure is empty
This occurs when ROT matrix file structure is not loaded from control file. Need to
check if control file contains ANC24 input file.

-50030 Time not within vals in ROT file structur
This occurs when data time is not within time range in the ROT file structure. Need
to check if correct start/stop times are entered in control file for the ANC24 files.

-50031 Error reading recs in ROT file
This indicates a corrupt ROT file.

-50032 Invalid input POD value in c_calcsploc
This indicates that data could not be geolocated because the POD value is invalid.

-50033 Error reading fine Surface Type file
An error has occurred reading the ANC27_00 file. This indicates a corrupt 2min x
2min ANC27 file.
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-50034 Error reading coarse Surface Type file
An error has occurred reading the ANC27_01 file. This indicates a corrupt 1deg X
1deg ANC27 file.

-50035 LAT/LON out of bounds in coarse surf type
The latitude/longitude is not within the lat/lon boundaries. This indicates that data

IS suspect.

-50036 LAT/LON out of bounds in fine surf type
The latitude/longitude is not within the lat/lon boundaries. This indicates that data

is suspect.

-50037 Fine surface type grid index out of bounds

This indicates that data is suspect.

D.5 HP Runtime Error Codes

This section provides a list of HP runtime error codes. These codes are taken directly
from HP Fortran 90 Programmers Reference; Product Number: B3909DB; Fortran 90 Com-

piler for HP-UX; Document Number: B3908-90002; October 1998.

Error No. Error Message Description Action
900 ERROR IN FORMAT | FORMAT statement syntax Refer to the syntax for
contains an error. “FORMAT” on page 330.
Also see Chapter 8, “I/O
and file handling,” on
page 171 for the syntax
of the format specification
and edit descriptors.
901 NEGATIVE UNIT Unit number was not greater Use a non-negative unit
NUMBER SPECI- than or equal to zero. number.
FIED
902 FORMATTED I/O Formatted 1/0 was attempted Open the file for format-
ATTEMPTED ON on a file opened for unformat- | ted I/O or perform unfor-
UNFORMATTED ted 1/O. matted 1/O on this file.9
FILE
903 UNFORMATTED I/O Unformatted 1/0O was Open the file for unfor-
ATTEMPTED ON attempted on a file opened for | matted I/O or perform for-
FORMATTED FILE formatted I/O. matted I/O on this file.
904 DIRECT I/O Direct operation attempted on | Use sequential opera-
ATTEMPTED ON sequential file, direct opera- tions on this file, open file
SEQUENTIAL FILE tion attempted on opened file for direct access, or do
connected to a terminal. not do direct I/0 on a file
connected to a terminal.
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Error No. Error Message Description Action

905 ERROR IN LIST- Found repeat value, but no Change input data to cor-
DIRECTED READ OF | asterisk. First character after respond to syntax
LOGICAL DATA optional decimal point was not | expected by list-directed

TorF input of logicals, or use
input statement that cor-
responds to syntax of
input data.

907 ERROR IN LIST- Found repeat value, but no Change input data to cor-
DIRECTED READ OF | asterisk. Characters not delim- | respond to syntax
CHARACTER DATA ited by quotation marks. expected by list-directed

input of characters, or
use input statement that
corresponds to syntax of
input data.

908 COULD NOT OPEN Tried to open a file that the Correct the pathname to
FILE SPECIFIED system would not allow for one | open the intended file.

of the following reasons:

access to the file was denied
by the file system due to
access restriction; the named
file does not exist; or the type
of access request is impossi-
ble.

909 SEQUENTIAL 1/O Attempted a BACKSPACE, Do not use the BACK-
ATTEMPTED ON REWIND, or ENDFILE on a SPACE, REWIND, and
DIRECT ACCESS terminal or other device for ENDFILE statements.
FILE which these operations are not

defined.

910 ACCESS PAST END | Tried to do I/0O on record of a Perform 1/O operation
OF RECORD file past beginning or end of within bounds of the
ATTEMPTED record. record, or increase

record length.

912 ERROR IN LIST I/O While reading complex data, Change input data to cor-
READ OF COMPLEX | one of the following problems respond to syntax
DATA has occurred: no left parenthe- | expected by list-directed

sis and no repeat value; repeat | input of complex num-

value was found but no aster- bers, or use input state-

isk; or no closing right paren- ment corresponding to

thesis. syntax of input data.
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Error No. Error Message Description Action
913 OUT OF FREE Library cannot allocate an I/O | Allocate more free space
SPACE block (from an OPEN state- in the heap area, open
ment), parse array (for formats | fewer files, use FORMAT
assembled at run-time), file statements in place of
name string (from OPEN) assembling formats at
characters from list-directed run time in character
read, or file buffer. The pro- arrays, or reduce the
gram may be trying to over- maximum size of file
write a shared memory records.
segment defined by another
process.
914 ACCESS OF Unit specified in I/O statement | Connect unit using the
UNCONNECTED has not previously been con- OPEN statement before
UNIT ATTEMPTED nected to anything. attempting 1/O on it, or
perform I/O on another,
already connected, unit.
915 READ UNEX- Read a character that is not Remove from input data
PECTED CHARAC- admissible for the type of con- | any characters that are
TER version being performed. Input | illegal in integers or real
value was too large for the numbers.
type of the variable.
916 ERROR IN READ OF | An illegal character was read Change input data to cor-
LOGICAL DATA when logical data was respond to syntax
expected. expected when reading
logical data or use input
statement corresponding
to syntax of input data.
917 OPEN WITH NAMED | Executed OPEN statement Either remove the FILE=
SCRATCH FILE with STATUS='SCRATCH', but | specifier, or open the file
ATTEMPTED also named the file. Scratch with a status other than
files must not be named. STATUS='SCRATCH".
918 OPEN OF EXISTING | Executed OPEN statement Either remove the STA-
FILE WITH STA- with STATUS='NEW/', but file TUS= specifier from the
TUS=NEW' already exists. OPEN statement, or use
ATTEMPTED the STATUS='OLD'; STA-
TUS='UNKNOWN'; or
STATUS='REPLACE'
specifier.
920 OPEN OF FILE CON- | You attempted to open a file Close the file with the
NECTED TO DIFFER- | that is already open with a dif- | current unit number
ENT UNIT ferent unit number. before attempting to open
ATTEMPTED it with a different unit
number.
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Error No. Error Message Description Action

921 UNFORMATTED OPEN statement specified Either use FORM="FOR-
OPEN WITH BLANK FORM="UNFORMATTE D' MATTED' or remove
SPECIFIER and BLANK=xx. BLANK=xx.
ATTEMPTED

922 READ ON ILLEGAL Attempted to read a record of | Read records that are
RECORD a formatted or unformatted within the bounds of the
ATTEMPTED direct file that is beyond the file.

current end-of-file.

923 OPEN WITH ILLE- FORM= specified string other | Use either'FORMATTED'
GAL FORM SPECI- than 'FORMATTED' or or 'UNFORMATTED' for
FIER ATTEMPTED 'UNFORMATTED'. the FORM= specifier in

an OPEN statement.

924 CLOSE OF The file specified in the Open the file with a STA-
SCRATCHFILEWITH | CLOSE statement was previ- TUS=, specifying a string
STATUS='KEEP' ously opened with 'SCRATCH' | other than 'SCRATCH' or
ATTEMPTED specified in the STATUS= do not specify STA-

specifier. TUS='KEEP" in the
CLOSE statement for this
scratch file.

925 OPEN WITH ILLE- STATUS= specified string Use 'OLD’, 'NEW',

GAL STATUS SPECI- | other than 'OLD' 'NEW' 'UNKNOWN', 'REPLACE'
FIER ATTEMPTED 'UNKNOWN' 'REPLACE' or or 'SCRATCH' for the
'SCRATCH'. STATUS= specifier in
OPEN statement.

926 CLOSE WITH ILLE- STATUS= specified string Use 'KEEP' or 'DELETE'
GAL STATUS SPECI- | other than 'KEEP' or for the STATUS= specifier
FIER ATTEMPTED 'DELETE". in a CLOSE statement.

927 OPEN WITH ILLE- ACCESS= specified string Use 'SEQUENTIAL' or
GAL ACCESS SPEC- | other than 'SEQUENTIAL' or 'DIRECT for the
IFIER ATTEMPTED 'DIRECT". ACCESS= specifier in an

OPEN statement.

929 OPEN OF DIRECT OPEN statement has Add RECL= specifier to
FILE WITH NO RECL | ACCESS='DIRECT", but no OPEN statement, or
SPECIFIER RECL= specifier. specify ACCESS=
ATTEMPTED 'SEQUENTIAL".

930 OPEN WITH RECL RECL= specifier in OPEN Specify a positive number
LESS THAN 1 statement was less than or for RECL= specifier in
ATTEMPTED equal to zero. OPEN statement.

931 OPEN WITH ILLE- BLANK= specified string other | Use 'NULL' or 'ZERO' for
GAL BLANK SPECI- than 'NULL' or 'ZERO' BLANK= specifier in
FIER ATTEMPTED OPEN statement.
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Error No. Error Message Description Action
933 END (OR BEGIN) OF | End-of-file mark read by a Use the END= specifier
FILE WITH NO READ statement with no to handle EOF, or check
END=x SPECIFIER END= specifier to indicate logic.
label to which to jump.
937 ILLEGAL RECORD A record number less than one | Use record numbers
NUMBER SPECI- was specified for direct 1/O. greater than zero.
FIED
942 ERROR IN LIST- A character string was read for | Check input data and
DIRECTED READ - a numerical or logical variable. | input variable type.
CHARACTER DATA
READ FOR ASSIGN-
MENT TO NON-
CHARACTER
VARIABLE
944 RECORD TOO LONG | Output requested is too long Make the number of
IN DIRECT UNFOR- for specified (or pre- existing) bytes output by WRITE
MATTED 1/O record length. less than or equal to the
file record size.
945 ERROR IN FORMAT- | More bytes of I/0O were Match the format to the
TED I/O requested than exist in the cur- | data record.
rent record.
953 NO REPEATABLE No format descriptor was Add at least one repeat-
EDIT DESCRIPTOR found to match I/O list items. able edit descriptor to the
IN FORMAT STRING format statement.
956 FILE SYSTEM The file system returned an See the associated file
ERROR error status during an 1/O oper- | system error message.
ation.
957 FORMAT DESCRIP- A numeric item in the I/O list Match format descriptors
TOR INCOMPATIBLE | was matched with a non- to I/O list.
WITH NUMERIC numeric edit descriptor.
ITEM IN I/O LIST
958 FORMAT DESCRIP- A character item in the I/ O list | Match format descriptors
TOR INCOMPATIBLE | was matched with an edit to 1/0O list.
WITH CHARACTER descriptor other than A or R.
ITEM IN I/O LIST
959 FORMAT DESCRIP- A logical item in the 1/O list Match format descriptors
TOR INCOMPATIBLE | was matched with a edit to I/O list.
WITHLOGICAL ITEM | descriptor other than L.
IN I/O LIST
973 RECORD LENGTH Record length specified in sec- | Only BLANK=, DELIM=,
DIFFERENT IN SUB- | ond OPEN conflicted with the and PAD= specifiers may
SEQUENT OPEN value as opened. be changed by a redun-
dant OPEN.
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Error No. Error Message Description Action

974 RECORD An attempt was made to trans- | Match READ or WRITE
ACCESSED PAST fer more characters than inter- | statement with internal
END OF INTERNAL nal file length. file size.

FILE RECORD
(VARIABLE)

975 ILLEGAL NEW FILE The file number requested to Check that the OPEN
NUMBER be set was not a legal file sys- | succeeded and the file
REQUESTED IN tem file number. number is correct.

FSET FUNCTION

976 UNEXPECTED An illegal character was found | Be sure input data con-
CHARACTER IN in namelist-directed input. forms to the syntax rules
"NAMELIST” READ for namelist-directed

input, or remove illegal
character from data.

977 ILLEGAL SUB- An invalid subscript or sub- Check input data for syn-
SCRIPT OR SUB- string specifier was found in tax errors. Be sure sub-
STRING namelist-directed input. Possi- | script/substring specifiers
IN'NAMELIST” READ | ble causes include bad syntax, | are correct for data type.

subscript/substring compo- Specify only array ele-
nent out-of- bounds, wrong ments within the bounds
number of subscripts and sub- | of the array being read.
string on non-character vari-

able.

978 TOO MANY VALUES | Too many input values were Supply only as many val-
IN “NAMELIST” found during a namelist- ues as the length of the
READ directed READ. This message | array.

will be generated by attempts
to fill variables beyond their
memory limits.

979 VARIABLE NOT IN A variable name was encoun- | Read only the variables
NAMELIST GROUP tered in the input stream that in this namelist.

was not declared as part of the
current namelist group.

980 NAMELIST 1/O An illegal namelist-directed /0 | Specify FORM="FOR-
ATTEMPTED ON operation was attempted onan | MATTED' in OPEN state-
UNFORMATTED unformatted (binary) file. ment, or use namelist-
FILE directed 1/O only on for-

matted files.

1010 OPEN WITH ILLE- An attempt was made to open | Specify either PAD="YES'
GAL PAD SPECI- a file with an illegal value spec- | or PAD='"NO".

FIER ATTEMPTED ified for the PAD= specifier.

1011 OPEN WITH ILLE- An attempt was made to open | Specify POSI-

GAL POSITION a file with an illegal value spec- | TION='ASIS', POSI-

SPECIFIER ified for the POSITION= speci- | TION="REWIND' or

ATTEMPTED fier. POSITION='APPEND'".
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Error No. Error Message Description Action
1012 OPEN WITH ILLE- An attempt was made to open | Specify DELIM="'APOS-
GAL DELIM SPECI- a file with an illegal value spec- | TROPHE',
FIER ATTEMPTED ified for the DELIM= specifier. DELIM="QUOTE' or
DELIM="NONE'.
1013 OPEN WITH ILLE- An attempt was made to open | Specify ACTION="READ',
GAL ACTION SPECI- | afile with an illegal value spec- | ACTION="WRITE' or
FIER ATTEMPTED ified for the ACTION= speci- ACTION='READWRITE".
fier.
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ALT designation for the EOS-Altimeter spacecraft series

DAAC Distributed Active Archive Center

EDOS EOS Data and Operations System

EOC EOS Operating Center

EOS NASA Earth Observing System Mission Program

EOSDIS Earth Observing System Data and Information System

GDS GLAS Ground Data System

GLAS Geoscience Laser Altimeter System instrument or investigation

GPS Global Positioning System

GSFC NASA Goddard Space Flight Center at Greenbelt, Maryland

GSFC/WFF NASA Goddard Space Flight Center/Wallops Flight Facility at Wallops Island,
Virginia

ID Identification

IEEE Institute for Electronics and Electrical Engineering

IST GLAS Instrument Support Terminal

LASER Light Amplification by Stimulated Emission of Radiation

LIDAR Light Detection and Ranging

N/A Not (/) Applicable

NASA National Aeronautics and Space Administration

NOAA National Oceanic and Atmospheric Administration

POD Precision Orbit Determination

SCF GLAS investigation Science Computing Facility and workstation(s)

SDPS Science Data Processing Segment

TBD to be determined, to be done, or to be developed

UNIX the operating system jointly developed by the AT&T Bell Laboratories and the
University of California-Berkeley System Division
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aggregate

array

file

header

item

label

Level O

Level 1A

Glossary

A collection, assemblage, or grouping of distinct data parts together to make a
whole. It is generally used to indicate the grouping of GLAS data items,
arrays, elements, and EOS parameters into a data record. For example, the
collection of Level 1B EOS Data Parameters gathered to form a one-second
Level 1B data record. It could be used to represent groupings of various GLAS
data entities such as data items aggregated as an array, data items and arrays
aggregated into a GLAS Data Element, GLAS Data Elements aggregated as
an EOS Data Parameter, or EOS Data Parameters aggregated into a Data
Product record.

An ordered arrangement of homogenous data items that may either be syn-
chronous or asynchronous. An array of data items usually implies the ability to
access individual data items or members of the array by an index. An array of
GLAS data items might represent the three coordinates of a georeference
location, a collection of values at a rate, or a collection of values describing an
altimeter waveform.

A collection of data stored as records and terminated by a physical or logical
end-of-file (EOF) marker. The term usually applies to the collection within a
storage device or storage media such as a disk file or a tape file. Loosely
employed it is used to indicate a collection of GLAS data records without a
standard label. For the Level 1A Data Product, the file would constitute the
collection of one-second Level 1A data records generated in the SDPS work-
ing storage for a single pass.

A text and/or binary label or information record, record set, or block, prefacing
a data record, record set, or a file. A header usually contains identifying or
descriptive information, and may sometimes be embedded within a record
rather than attached as a prefix.

Specifically, a data item. A discrete, non-decomposable unit of data, usually a
single word or value in a data record, or a single value from a data array. The
representation of a single GLAS data value within a data array or a GLAS Data
Element.

The text and/or binary information records, record set, block, header, or head-
ers prefacing a data file or linked to a data file sufficient to form a labeled data
product. A standard label may imply a standard data product. A label may
consist of a single header as well as multiple headers and markers depending
on the defining authority.

The level designation applied to an EOS data product that consists of raw
instrument data, recorded at the original resolution, in time order, with any
duplicate or redundant data packets removed.

The level designation applied to an EOS data product that consists of recon-
structed, unprocessed Level 0 instrument data, recorded at the full resolution
with time referenced data records, in time order. The data are annotated with
ancillary information including radiometric and geometric calibration coeffi-
cients, and georeferencing parameter data (i.e., ephemeris data). The
included, computed coefficients and parameter data have not however been
applied to correct the Level 0 instrument data contents.
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Level 1B

Level 2

Level 3

Level 4

metadata

orbit

model

module

parameter

pass

PDL

process

The level designation applied to an EOS data product that consists of Level 1A
data that have been radiometrically corrected, processed from raw data into
sensor data units, and have been geolocated according to applied georefer-
encing data.

The level designation applied to an EOS data product that consists of derived
geophysical data values, recorded at the same resolution, time order, and geo-
reference location as the Level 1A or Level 1B data.

The level designation applied to an EOS data product that consists of geo-
physical data values derived from Level 1 or Level 2 data, recorded at a tem-
porally or spatially resampled resolution.

The level designation applied to an EOS data product that consists of data
from modeled output or resultant analysis of lower level data that are not
directly derived by the GLAS instrument and supplemental sensors.

The textual information supplied as supplemental, descriptive information to a
data product. It may consist of fixed or variable length records of ASCII data
describing files, records, parameters, elements, items, formats, etc., that may
serve as catalog, data base, keyword/value, header, or label data. This data
may be parsable and searchable by some tool or utility program.

The passage of time and spacecraft travel signifying a complete journey
around a celestial or terrestrial body. For GLAS and the EOS ALT-L spacecraft
each orbit starts at the time when the spacecraft is on the equator traveling
toward the North Pole, continues through the equator crossing as the space-
craft ground track moves toward the South Pole, and terminates when the
spacecraft has reached the equator moving northward from the South Polar
region.

A graphical representation of a system.

A collection of program statements with four basic attributes: input and output,
function, mechanics and internal data.

Specifically, an EOS Data Parameter. This is a defining, controlling, or con-
straining data unit associated with a EOS science community approved algo-
rithm. It is identified by an EOS Parameter Number and Parameter Name. An
EOS Data Parameter within the GLAS Data Product is composed of one or
more GLAS Data Elements

A sub-segment of an orbit, it may consist of the ascending or descending por-
tion of an orbit (e.g., a descending pass would consist of the ground track seg-
ment beginning with the northernmost point of travel through the following
southernmost point of travel), or the segment above or below the equator; for
GLAS the pass is identified as either the northern or southern hemisphere por-
tion of the ground track on any orbit

Program Design Language (Pseudocode). A language tool used for module
programming and specification. It is at a higher level than any existing com-
pilable language.

An activity on a dataflow diagram that transforms input data flow(s) into output
data flow(s).

Version 2.0
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product

program

record

Scenario

Standard Data
Product

State Transition
Diagram

Stub

Structured Chart

Structured Design

Specifically, the Data Product or the EOS Data Product. This is implicitly the
labeled data product or the data product as produced by software on the
SDPS or SCF. A GLAS data product refers to the data file or record collection
either prefaced with a product label or standard formatted data label or linked
to a product label or standard formatted data label file. Loosely used, it may
indicate a single pass file aggregation, or the entire set of product files con-
tained in a data repository.

The smallest set of computer instructions that can be executed as a stand-
alone unit

A specific organization or aggregate of data items. It represents the collection
of EOS Data Parameters within a given time interval, such as a one-second
data record. It is the first level decomposition of a product file.

A single execution path for a process.

Specifically, a GLAS Standard Data Product. It represents an EOS ALT-L/
GLAS Data Product produced on the EOSDIS SDPS for GLAS data product
generation or within the GLAS Science Computing Facility using EOS science
community approved algorithms. It is routinely produced and is intended to be
archived in the EOSDIS data repository for EOS user community-wide access
and retrieval.

Graphical representation of one or more scenarios.

(alias dummy module) a primitive implementation of a subordinate module,
which is normally used in the top-down testing of superordinate (higher) mod-
ules.

A graphical tool for depicting the partitioning of a system into modules, the
hierarchy and organization of those modules, and the communication inter-
faces between the modules.

The development of a blueprint of a computer system solution to a problem,
having the same components and interrelationships amount the components
as the original problem has.

Subroutine A program that is called by another program

variable Usually a reference in a computer program to a storage location, i.e., a place
to contain or hold the value of a data item.
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